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Automatic Feed Pump and Receiver. lar to this, frequently give trouble by filling 
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use of country printing offices, and is adapted 


or jobwork. It is oneof aseries 


Che device which we illustrate herewith against in the floats used with these devices, The printing press shown in the illustration of machines now in process of development 
is one recently brought out by the Knowles by putting the interior of the float in com-/| has recently been introduced by the Campbell from designs of the company’s president and 


A Steam Pump Works, Boston 
. and New York. Itis designed AIR COCK | . 
for draining coils, radiators, INLET FOR CONDENSED STEAM So} 
heaters, drying cylinders, steam by CE xs 4 
jackets, ete., feeding the water Le _ = —— et —- 

of condensation in its hottest ne Os 

d condition direct to the steam f, 
boiler, and as fast as it accum- iJ 
| ulates in the receiver, which, Z 
as will be seen, is situated 
above the pump. 

The arrangement can equally 
well be used otherwise than to | 
feed the water back to the boiler, | _ 
as for regulating the circula- Be 
tion in refrigerating or cooling eae 
machinery and analogous pur- 





WATER LINE a = ee. 


poses, 

The operation may be de- 
scribed as follows: The con- 
densed steam enters at the top, 
as indicated in the engraving, 
and gravitates to the bottom. 
_ * As the water accumulates in 
































the receiver, it raises the float, 
which, by the connections 
shown, opens the throttle, set- 
t ting the pump in operation, 
carrying the water to the boiler, 
or elsewhere as determined. 
The throttle is balanced so as 
to present the least possible re- 








: ‘ sistance to being moved by the 
float. 

The pump will work faster 
or slower, in proportion to the 
amount of water flowing into 
the receiver. An increase in 
this quantity raises the float 
higher, opens the _ throttle 
wider, and increases the speed 
of pump; similarly, if a less 
quantity of water enters, the OMA D-PUMI 
float drops and partially closes ee =e 
the throttle, correspondingly re- KNOWLES’ STEAM PUMP WORKS. 
ducing the speed. This keeps Ne Sitcom os 
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the water level in the receiver 
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Copper floats, when used for purposes simi- float and valve lever. born street, Chicago. 








practically constant. If the flow of water munication with the atmosphere, through the Printing Press and Manufacturing Company, actuated 
ceases, of course the pump will stop. hollow stem shown by the dotted lines between 160 William street, New York, and 300 Dear- cam formed 


It is intended for the crank-gear 





mechanician, John 'T. Hawkins. 
This press is constructed on the 
oscillating-cylinder principle, 
similar to the lithographic press 
which we have heretofore illus- 
trated and described. As will 
be seen, the machine is simple 
in construction. The fly-wheel 
shaft carries a pinion on its free 
end which engages a larger 
gear-wheel. This carries a 
crank-pin, and, through a con- 
necting-rod, a geared sector 
and a pinion on the end of 
the cylinder shaft—not in view 

the cylinder is given about 
one revolution in each direction, 
the actuating parts being out- 
side of the further side frame, 
and the strains incident there- 
to are transmitted through this 
side frame. The cylinder car- 
ries a gear-wheel on the further 
end, inside the frame, which 
engages a rack secured to the 
corresponding edge of the type- 
bed, and by this mechanism the 
bed is reciprocated and _ the 
cylinder oscillated always in ex- 
act union in that easy and quiet 
manner peculiar to the common 
crank, avoiding all necessity 
for buffer-springs to absorb*the 
momentum of the reciprocating 
parts at the termination of the 
strokes. 

The cylinder axis runs in 
eccentric bushes journalled in 
the side frames. These bushes 
each carry an arm to which is 
articulated a link, the lower 
ends of which are pivoted to a 
toggle-lever at either ends of 
a rock-shaft running across the 
press near the bottom. On the 
further side, this rock-shaft 
carries an arm which is 





from a connecting-rod and a 


in the central part of the 
out of view in the cut—so as to 
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raise and lower the cylinder from and to the 
form at the proper time. The links are pro- 
vided with long sleeved nuts, with right and 
left hand threads, by means of which the 
pressure of the cylinder upon the form is ad- 
justed. The toggle-levers and links are 
brought into one straight line when the im- 
pression is on. The cylinder-shaft boxes also 
carry small lugs operating upon bent levers 
fulcrumed in the side frames, upon the short 
arms of which the front edge of the feed- 
board lies. In this way the feed-board is 
elevated and depressed at the proper times. 
The method of delivering the sheet in this 
The sheet is fed to the 


under side of the cylinder, and, by the print- 


machine is novel. 
ing revolution of the cylinder, the tail edge 
of a full-sized sheet is carried up to sucha 
height as to allow it to pass, at the commence- | 
ment of the non-printing revolution of the | 
cylinder, on to a set of stripper-fingers—not 
in view—thence, during the continuance of 
the non-printing revolution, down the in- 
clined fly-fingers with the clean or unprinted | 
side in contact with them, thus avoiding all 
When the sheet 
has passed fully on to the fly-fingers, by | 


smut or injury to the work. 


means of a cam on the crank-gear shaft, the 
horizontal lever and vertical strap seen on 
the inner side of the press, a pulley on the | 
end of the fly-shaft enwrapped by this strap, 
and the inclined spiral spring and rod—the 
fly is oscillated over upon the receiving-board, 
depositing the sheets thereon, the cylinder- 
grippers being opened at the proper time by 
a simple mechanism not in view. 

To insure the invariable entrance of the 
tail of the sheet upon the stripper-fingers, 
there are pasted upon the ‘‘tympan,’’ or 
cylinder cover, a series of loops of manilla 
paper or narrow strips of thick card-board, in 
such position that they will just escape con- 
tact with the tail end of the form, and spaced 
across the cylinder to escape the stripper- 
fingers. In passing over the furniture, 
quoins, chase, etc., if the paper loops are 
used, they may be more or less compressed. 
These loops or strips lie, when so adjusted, 
under the tail margin of the sheet, and elevate 
it sufficiently from the ‘‘ tympan” surface to 
insure its passing on to the strippers, the 
strippers being set so as to just clear the 
‘“tympan”’ when the cylinder is up off the 
form and about to deliver the sheet. 

To prevent the falling of short sheets back 
away from the cylinder during its retrograde 
revolution, the short, endless tapes seen in 
the cut are used, running partly in contact 
with the ‘‘tympan” over three leading 
pulleys, these pulleys being carried in two 
curved arms secured to a rod which ex- 
tends across the press in front of the cylin- 
der. The tapes are driven by contact with 
the ‘‘tympan,” and are, of course, adjusted 
laterally on the cylinder so as to run on the 
unprinted margins of the sheet. 

The rack side of the bed carries a guiding 
tongue which slides in a groove in the further 
side frame. The other edge of the bed does 
not touch the side frame. 

The form rollers are so placed with refer- 
ence to the motion of the bed that they run 
over the entire surface of the ink-plate, mak- 
ing the distribution very complete. 

The design has been to produce in this 
machine a ‘‘ Country” press of the utmost 
simplicity and at a minimum price, and one 





which can be erected, adjusted, and operated 


by unskilled men, and at the same time be 
competent to do accurate work of good 


quality and maintain its characteristics under 
and | 
capable of being operated either by hand or | 


long use. It is practically noiseless 
power; and from its construction, when run 
by hand, requires a minimum expenditure of | 
energy in its operation. 

The cylinder being directly geared to the | 
bed, the surface velocity of the form and 
cylinder must be absolutely equal at all | 


points of the stroke, and no matter how 
long the gearing may wear, this feature must 
obtain ; hence the register, where not affected 
by questions of feeding, must always be as 


accurate as on the most expensive stop- 
cylinder machine. 
The cylinder is particularly accessible for 


making ready. The fly and tape-arm rods 


are both lifted out by the slacking off, with-| gauge.— 7'exas Siftings. 
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out removing, of three bolts. With this 
done, about four-fifths of the cylinder’s sur- 
The fly-board hinges 
up into a vertical position to uncover the 
form at that end, and in that position has 
roller racks upon its under side in which to 
lay the angle distributing rollers. With the 
fly out and the feed-board turned up, there- 
fore, the form is entirely accessible at that 
end of the press. The feed-board lifts off in 
two pieces, uncovering the form at that end. 
The bed runs on fourteen rollers of large 


face is unobstructed. 


diameter, twelve of which run upon studs in 
the The in 
standards supported from the main cross 


side frames. other two run 
girder which receives the strains of the im- 
pression, and, by means of eccentrical shafts, 
are elevated to regulate the reception of 
The central bed 
rollers are so spaced that, in line with the 
axis of the cylinder, there are four with sub- 
stantial wide faces which support the bed and 
form at four equally divided points. 

The ink fountain is constructed upon an 
It is so arranged that 


strain from the impression. 


entirely new principle. 


the blade and end pieces which, together 
with the roller, form the ink reservoir, may 
be separately disconnected by the mere slack- 
ing off of three bolts without removing them 
In this way the entire 


from their holes. 
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fountain is quickly dismembered, so that it | 
may be readily cleansed for change of color | 
It may be easily and| 

This method of mak- | 


or other purposes. 
quickly re-assembled. 
ing the fountain also provides for adjustment 
of all wearing parts to prevent leakage of ink | 
at the ends. 

The press is built with the reversed ribbed 
frames, peculiar to several of the machines of | 
this company, simulating a hollow-box frame | 
in appearance, and giving to the machine a| 
clean, smooth exterior and a very shapely ap-| 
It may be run by hand up to| 


pearance. 


| 800 per hour, and by power as high as 1,200, 


which is guaranteed. 
Between the frames, under the bed—usually | 
occupied by a more or less complicated ac- 


tuating and reversing mechanism—there is | 
absolutely nothing but the rollers upon which | 
the type-bed runs; while the mechanisn | 


| which performs the corresponding functions | 


in this machine are of the simplest and most | 
inexpensive and durable character. 
- me — | 

A smart Galveston boy, coming to New} 
York on one of the Mallory steamers, said to 
the engineer : 

‘You will get your discharge if you ain't 
ain’t more careful.” 

‘* What for, sonny?” 

‘*You forgot to wind up that clock; the 
hands haven’t moved since we left Galveston,” 
replied the youth, pointing to the steam 
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New-Laying A “ Slick.”’ 


By James F. Hosart. 


‘* New-laying a millwright’s slick” is often 
regarded as the great test of a blacksmith’s 
skill, and to do a good job every time, in 
welding a piece of new cast-steel to the 
worn-out shank of an old chisel, is a good 
test of the edge-tool maker’s value. 

A ‘‘aslick” is 


framers of timber work, provided the make 


an invaluable tool for all 
and temper is good; but it proves a most 
aggravating tool, when too soft, or too hard, 
or when burnt or fuli of fire-cracks. 

The first act is to éut off the chisel, just 
above the steel, as in Fig. 1; ) shows the end 
of the steel, and ¢ represents the chisel after 
heating and cutting off. 

By this time, the socket will have got 
heated very hot. Dip the chisel in the water 
tub until the cut end is cool; then take it in 
both hands, as in Fig. 2, and strike smartly 
on the corner of the anvil until the handle 
flies out," which it will probably do with very 
few blows. 

If the handle should refuse to start, do not 
risk splitting the socket by hard blows, 
but put the socket in the fire, taking 
not to burn the handle; heat slightly, and 


sare 
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A “ Suzox.” 


try again, as before, when the handle will 
never fail to soon come out. 

The next operation is to upset the chisel, 
and to narrow it down where cut off, 
The width of the chisel 
must be reduced to equal that of the piece of 


as 
shown by d, Fig. 4. 


steel from which the chisel is to be repaired. 

If the chisel is 5 inches wide, and we want 
to use a bar of }x2}’’ steel, we must narrow 
the chisel 1}”’ on each side, and take care that 
it is at least as thick as the steel, 
possible, a little thicker, in order to 


and if 
secure 
good square corners after welding. 
Put the chisel in a vise after taking a good 
Next, with a 
chisel, split the upset, like 7, taking care to 


heat, and upset like g, Fig. 4. 


keep the split exactly in the middle, so that 
After 
splitting open to an angle of 90 degrees, 


both sides may be of a_ thickness. 


draw down each lip of the split, as at 7, Fig. 
5. After the lips are drawn nearly to feather 
2dges, batter them back again, so that both 
sides of the chisel are nearly straight. 
Take a heat on the piece of steel, and draw 
it out to fit the split left in the chisel, The 
|steel will now look like Fig. 6, and with 
| the of a 
two or three barbs, on each side of the scarf, 
will hold the steel 
firmly in the chisel, after it is driven in and 


corner sharp cold-chisel raise 


like m. ‘These barbs 


| the chisel lips hammered down on it, as at 7, 





Fig. 7. The tongs can now be discarded 
and the welding done while holding the ste. 
in the hand. 

Don’t be afraid of using borax when mal 
ing the weld. Use it freely, and keep the la 
it. 
do not let the fire strike at once on th: 
Heat back 
then draw the chisel toward you, an 


well covered with When beginning t: 
heat, 
thin edges of the lap. on th: 
steel ; 
take 
little heat will be necessary to bring the la; 
up to that bright yellow, ‘‘ spluttering ” hea: 
at which cast steel will weld without burning 
and at the same time the corners of the la; 
are not sacrificed by being burned off. 

When hot, hammer lightly and quickly, b 
ginning at the tip end of the steel, and wor! 
ing toward the ends of the thin iron edges 
This ensures working out all the borax and 
oxide, which bad 
Bear in mind that whe: 


a good heat at n. By thus doing but 


might otherwise cause 
flaws in the weld. 
hot, the union by hammering must be mack 
almost instantly, and you will not be apt to 
get left with an imperfect weld, by neglecting 
to hammer certain parts until too late. 

The beauty of welding a chisel is to mak 
the weld at one heat. If you miss it and ar 
obliged to patch up, a poor job is almost cer 
tainly the result. It is about like the man 
who was interrupted while eatiug his dinner 
He ‘‘couldn’t begin all over again,” and he 
‘** couldn’t tell just exactly where he left off,” 
and so 
we must do with our weld, if we lose the first 
heat. 

Bringing the corners up toa good weld, 


so he was obliged to ‘‘ guess at it’’; 


and keeping them full and sharp, is wher 
It 7s hard to do 
so, but it can be done, if you know how. 

Fig. 8 shows the effect of burning off th 
corners, or of a poor weld at that place. The 
remedy is to drive a wedge of iron into the 
joint. 


the most failures are made. 


Take another weld, and square up with 
the extra iron thus gained; or, to narrow 
down the chisel, upset it, and again plate it 
out until the corners have been brought into 
good shape. Either or both of these methods 
require time, and does no good to the quality 
of the job. It is much better to calculate 
just right the first time; then the job comes 
as you wish it, without further trouble. 

Plate the chisel out to the desired width 
and length, grind up and harden, taking care 
to heat the face of the chisel the most, when 
so doing. Now draw the temper. 
clear fire, a chunk of red-hot iron, and a tub 
of clean, cool water, are all the appliances 


A good 


needed for drawing the temper in such a 
manner that three, or even four, inches may 
be ground off the end of the chisel, yet the 
temper remains the same. 
= ~o- a 

The French railway companies are at last 
yielding to the pressure of public opinion, 
and increasing the speed of their trains, the 
train from Paris to Boulogne having reached 
a speed of forty-two 
considered marvelous. 


miles per hour, 


which is Neverthe- 
less, they are most reluctant to accelerate 
their service, on account of the extra cost 
high speed entails, considering their pockets 
more than the convenience of the public. 
Holding the opinion that the tractive power 
required can be much reduced by increasing 
the size of the 
convince the companies of this without actual 
trial, a M. 
Estrade, and 


wheels, and that he cannot 


French private gentleman, 
has had a locomotive, tender 
train of carriages constructed to his ideas, 
which he proposes, shortly, to try on the 
Southern Railway. The locomotive has three 
coupled axles, the wheels being all 2m. 500 
(8 ft. 25 in.) in diameter, and has cylinders 
19 in. diameter and 28 in. stroke, weighing, in 
working order, about 42 tons. The carriages 
have two axles and wheels of the same enor- 
The 
great height of the axle and wheel necessitates, 


mous diameter, with 15 ft. wheel base. 


of course, a different construction, the carri- 
ages being in two stories, with lower com- 
partments at the endsand between the wheels, 
and an upper floor reached by staircases at 
Mechanical World. 

——— *+—pae = -—— 
The Jersey City Hvening Journal displays 


the ends. 


a broad sense of humor when it refers to the 
plumber’s recent labor troubles as a ‘‘ Strike 
of the millionaires.” 
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Machine-Shop Time and Cost Accounts, 
By A. J. SHaw. 


The problem of keeping accurate cost ac- 
counts is too often neglected, even in shops 
which are fairly well managed, and in the 
large majority, as far as the writer’s observa- 
tion has extended, a solution is attempted 
only in the crudest and most primitive man- 
ner. *This statement is especially true of the 
smaller shops, in which the cost of stock and 
manufactured work is nearly always an un- 
known quantity, except in a general way. 

In the average machine shop, employing, 
say, fifty or a less number of men, the general 
process of keeping the time and cost account 
is something like this: 

Every morning the foreman, clerk or time- 
keeper goes to each man in the works and 
obtains from him, verbally or: from his 
‘‘ slate,” an account of his ‘‘ time” for the 
‘* Smith’s 
engine,” it may be, and so much time on re- 


preceding day—so many hours on 
pairs for Jones & Co., all of which is duly 
entered in the blotter. 

From this blotter, if there be a regular 
bookkeeper, the ‘‘time” is carried through 
the several books, and into the several ac- 
counts, in the lump, appearing in the cost 
book, if any is kept at all, as a total of — 
hours on ‘* Smith’s engines,” and so on for the 
various items. 

This time may be planing, or turning, or 
fitting, but no one knows which, or on what 
part of the engine the labor is expended, after 
the account is transferred from the ‘‘ blotter,” 
although it may be, and often is, given there 
in full. 
indicate whether the work is done by a ma- 


Neither does anything appear to 


chinist earning $3 a day or by an apprentice 
receiving as much per week. So that if, when 
the machine is finished, there appear on the 
cost books entries indicating the number of 
hours of labor expended, it is impossible to 
ascertain from them anything like the actual 
cost of the machine or article in question. 

Where books are kept in this way, the 
Gordian knot is usually cut by assuming all 
the labor in the shop at some rate which is 
supposed to cover and include its cost, and 
the margin necessary to insure a profit. 

In some cases a subdivision is made dis- 






















counts are not reasonably accurate, it were 
better not to keep them, for they would mis- 
lead instead of guide. 

They must be sufficiently comprehensive to 
be applicable to any and every article manufac- 
tured or made in the shop keeping them, and 
the 
work in the lump, but must account for the 


not only must they record the cost of 
individual details as far as may be in any 
instance desirable. 

They must be so clear that the cost of any 
detail or collection of details, of which ac- 


count is separately kept, can be found almost far this is desirable is to be decided fo 
Gross, Sxaw & Co. || Time Dill Of....00.cccccccccncscccas for week ending ...............666 .188... 
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kept by ‘‘ piece” and not by weight; although 
some classes of heavy work can be kept and 
estimates made more easily on the basis of a 
weight classification. To this requirement 
the system, with some changes in detail, is as 
But 


when weight classification is used for the pur- 


well adapted as to the other. even 
pose of estimating on new work, the cost of 
that same work is best kept by ‘‘ piece.”’ 

the 
article in 


This demands that the cost of 
the 


question should be traced in detail, and how 


sep- 


arate parts of machine or 
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Time.| Class of Work. 





MATERIALS. 


Pe. Name of 


No. Piece. No. Wt. Materials. Rate. Cost. (Lathe P&M D&BV& F Sunds Cost. Tot'ls. 
Lbs | ' 
16 Spindles. 6 199M S. Forging 11 20 , 90 139 no 12 46 30 (277.112 30 133) 20 


tinguishing between machine and floor hands, 


pattern-makers and smiths. 

In many of the smaller shops, 
where the accounts are kept by the 
proprietor or foreman, not even this 
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LABOR. 


The method of 
morning the foreman gave a card to each em- 
ploye, taking in exchange the card for the 
preceding week. He then 


verified the charges, signed the cards as ap- 


use was this: Saturday 


examined and 


proved, and handed them into the office, 
with such additions and explanations as 
might be necessary. It will be noticed that 


the working week begun on Saturday, on 
which day the workmen were paid up to the 
As this limited 
the time for making up the pay roll to a few 


night immediately preceding. 


hours, the day columns, only, were footed, 
and the total, multiplied by the workman’s 
rate, written at the foot of the column headed 
‘**Cost.”” From this payment was made and 
receipted for. The columns headed ‘ Total” 
and ‘* Cost”? were afterwards made up, and 
thence the accounts transferred to the books. 
After all charges had off the 
cards were bound by the long stubs at the 
left, and filed away as the book of original 
entry. 


been drawn 


The posting of the shop accounts but once 


for each week greatly reduces the clerical 


labor required for keeping the books, and 
the writer does not believe that for a manu- 
facturing business of moderate magnitude it 
is necessary to do so more frequently, but in 
a shop doing a miscellaneous and jobbing 
business, the cards would require modifica- 
tion, as in that case they should be taken up 
each day. For this the writer has used the 
form shown in Fig. 2, which is 0 clear as to 
require no explanation. The weekly card was 
65x10} inches, while the daily card measured 
{x11} inches. The material a good 
quality of manilla wrapping paper of medium 


was 


weight which, while rough enough to present 
an excellent surface for writing in pencil, was 
at the same time sufliciently smooth to per- 
mit of entries in ink. 

In order to keep the cards clean, and asa 
matter of workman was 
provided with a time board, Fig. 3, anda 
pencil, which was kept in a pocket band to 
receive it, and from which, in the cut, it is 
seen projecting. 


convenience, each 


By those who have not used it, an objec- 
tion may be made to the time card system on 
the ground thata great deal of unnecessary time 
will be consumed by the men in making their 
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charges, which will, in the aggregate, much 
more than balance the gain of time 
in the office. An experience with 
them in these shops, in all of which 
the othersystem had been in use, has 


convinced the writer that this objec- 


: a of th F S : . 
much is attempted, the only items a E r & ie tion has no foundation in fact, and 
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makes a line of goods that it keeps 
in stock, or for which it has a stated 


price, ‘‘time” is usually taken on 
the the 


and the total number of hours multiplied by 


first lot, occasionally on second 


the regular ‘‘ jobbing”’ rate, from 
4 J 4 


manager estimates his selling price, or, if 


there be competition, ascertains whether at 


ruling rate he is ‘*‘ coming out whole.” 


After this, time is not usually worked up, 
the first result being considered all-sufficient 


and conclusive. 


which the 











The keeping of accurate cost accounts is 


thought to be such a formidable matter, even 


when there is any conception of their value 


and importance, that it is seldom undertaken, 
or, if attempted, is soon abandoned, with 


very much the same feeling that would be 
experienced in giving up a Sphinx riddle. 


In reality, the problem is not a complicated 


one if approached in the right manner. 
There are three leading requirements to b« 

borne in mind in devising a system of time 

and cost accounts for any business, and these 


in the order of their relative importance, are : 


Ist, 
flexibility ; and 


accuracy ; 


necessarily implies conciseness and simplicity 
The first is indispensable, as, if 


2d, comprehensiveness and 


3d, clearness, which almost 


the ac-' 


» instantaneously in all its essential particulars, 
and they must be simple, and for a given 
result, involve the minimum of labor. 

) Prohably a perfect system of time and cost 
accounts has never, and will not soon be de- 
vised, nor does the writer conceive that he is 
presenting anything better than many of 
> those already in use; but an experience with 


» several systems, of one of which the follow- 


, ing is a modification, designed especially to 


reduce and simplify the clerical labor as far 
as possible, encourages him to think that 


some may find it useful. 


; The system starts with the assumption that 


where possible the cost of work should be 





Vig. 


each machine and for each class of work. 


To reduce clerical labor, each employe 


keeps account of his own ‘time’ on a card 
of permanent record, which card is one page 
of the ‘‘ blotter” day book. 

The arrangement of this card varies some- 
what with the class of business and the size 
of the shop, but should be in all cases as 
simple as possible, while presenting a com- 
} plete record. 

Of the two examples given, the first, Mie. 1, 
is one which the writer devised for and used 
in a small manufacturing shop, and was in 
tended to serve the multiple purpose of time 
book, day book, and pay receipt. 


are no entries of materials; they being 

entered in the stock columns of the 

final summary, in which forgings are 
| entered as stock at a rate determined for each 
class. 

The small figures above and to the right of 
the hour entries denote the workman’s rate of 
pay per hour, at which rate the time 
ried out. 


is car- 


When the rate figure is omitted it is under- 
stood to be the of the charge 
above, and when two men, at different rates, 


same as that 


are at work on the same operation, each man’s 
time is entered independently, as in the entry 
of January 20 All en- 


tries on the same horizontal line are carried 


lathe work on cones. 


into the ‘*‘ Cost” column in the aggregate. 

In manufacturing shops it is frequently the 
case that one man runs two or more machines 
on different jobs or different parts of the 
saine job, at the same time, and charges to 
the various time,’”? which 
may aggregate two, three or four times the 
number of hours for which he is paid. 


items ‘machine ? 


These ‘‘machine hours” should be entered 
in the cost book at a reduced rate, which is to 
the is the total 
number of ‘‘machine hours” to the number 
of hours worked by him. 


workman’s rate of pay, as 
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For example, in the entry of January 27, 
headstock gears, under ‘‘ planing and mill- 
ing,” of 
charged on all work on the workman’s card 
was, we will say, 175, he working 60 hours at 
of $1.75 gives .06 as the 
rate to be charged for the 50 hours time cut- 


the total number machine hours 


$1.75 per day; +%'s 
ting gears. 

With the exception above noted, all day 
work is carried into the ‘‘ Cost” column at 
the rate paid the employe, and to its footing 
on completion of the machine is added the | 


cost of superintendence, interest, deprecia- | 
tion and the various items which make up the 
general expense account. 

This is computed on the basis of the total 
hours of labor, to which, in any given estab- 
lishment, it bears a reasonably constant 
ratio; and in the examples given it is assumed 
at 15 cents per hour. 

This ratio varies, of course, with the vol- 
ume of business, decreasing as the volume 
increases, and vice versa, but on the cost 
books may, and should, be taken as constant, 
being based on the average business of the 
shop. 

The entries given on the specimen page of 
the cost book, are illustrative only, and are 
not to be taken as indicative in any respect. 

From the cost book page, Fig. 4, the totals 
are transferred to the ‘‘ Cost Summary,” Fig. 
5, which is intended to epitomize the cost of 
each item, and of the whole machine. 

This is the book of final entry as far as the 
cost accounts referring to the individual ma- 
chines are concerned, and by reference to it 
may be found at a glance almost any in- 
formation likely be required concerning the 
cost of the machine or its component parts. 


—— <> ~ 


The ‘‘new man” in ashop is always closely 
observed. Everything is strange to him, and 
he exposes his weak and strong points while 
he wrestles with the ‘‘off points” of the 
various tools and appliances in the shop. 

The men size up the new man by the way 
he takes hold, and the foreman cannot be 
told in plainer language of the capabilities 
the man is possessed of. 

Don’t watch the new man too much. The 
manner in which he ‘finds the shop kinks,” 
will tell just what he is worth. 
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Furnace for Heating Long Bars. 


By W. G. Ricuarps. 





The idea was suggested by inspection of a 
furnace, five or six feet in length, with a door 
at each end; and a continuous grate, built by 
Donald McLeod, of Providence, R.I. Trou- 
ble had been experienced in securing a uni- 
form degree of heat on bars eight feet long, 
The 
length of bars having been increased to six- 
teen feet, this furnace was designed and con- 
structed, with results entirely satisfactory, an 
even degree of heat being obtained the entire 


having one to four inches cross section. 





l 

The opening F’ in front end, 3x30", cov- 
ered by a counterbalanced sliding door, is for 
inserting the bars. The construction is such 
that the end wall of heating chamber can be 
removed for convenience in making repairs. 
In one side of heating chamber are five open- 
ings /7, 5’’x1}'', having a swing cover on out- 
side. Through these openings, the heating 
chamber and contents can be observed at any 
time. 

The blast pipes shown at the back were 
omitted, but if the draft were light, would be 
required. With a blast, a welding heat could 
easily be obtained. 

The vertical flues in arch were formed ina 
tile having a plane surface at top, which 
forms a seat for the dampers. As it was nec- 
essary to have the floor tile made to order, the 
flue tile, dampers and skew-backs were made 
also; but with the exception of the first, the 
entire furnace might have been constructed 
of brick commonly found in stock. When 
short bars are to be heated, but two or even | 
one fire need be used, as the dampers will 
confine the heat at one end. 

It isan excellent arrangement for tempering 
large pieces of steel, or small pieces in quan- 
tity may be heated to any degree desired. 

Some fears were expressed that the floor of 
heating chamber would not support a sufli- 
cient weight; but it has been covered with 
bars of iron, with no injury. The sides of 
furnace, where exposed to the greatest heat, 
were covered with plates of iron, binders 
placed over all, and well secured with tie- 


Guide Bar Oiler. 


A device which can be bolted to the cross- 


head of an engine, and which will thoroughly | 


lubricate the guides, is illustrated below. 
The box A is made of cast-iron, cored out 








GuIpE Bar OILER. 


inside, and planed outside. It is large 
enough to hold about one quart of oil. 

























































































rods. After being in use six months, no | This box is secured to the crosshead B by 
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length of bars, with less fuel than was re- 
quired with the small furnace first in use. 
Fig. 1 is a longitudinal section, Fig, 2a 
transverse section at A B, and Fig. 3 an ele- 
The close section lines 
represent the fire-brick lining ; open section 


vation of front end. 


| cracks were visible, the furnace being appar- 
| . e,e . 

| ently in as good condition as when first com- 
pleted. 


te - 


Good Nature, 


lines represent backing of common brick. | 


There are three grates, 30x30", connected | 


rad 


by flues A A. The heating chamber is 16 
high in center, 30" wide, and 17 feet in length. 
The floor of heating chamber is constructed of 
tiles, 30” long, 12’ wide and 44” thick, rest- 
ing on blocks, 3’ high by 4’ wide, placed at 

Ey, 8" wide, 
through which the products of combustion 
pass upward to the heating chamber. 

In the arch over heating chamber are five 
vertical flues, 6’’x9'’, connecting with short, 
horizontal flues 1, 4}'x12'’, the last opening 
into the main flue, about 16’’ square, which 
extends the entire length of furnace near the 
top and is then carried upward toa connec 
tion with the stack of boiler house. 

In the short horizontal flues are placed 
dampers G, made of fire-clay, and bound 
with iron. By adjusting these dampers, the 
heat is evenly distributed, and under perfect 
control. . 


the joints, and leaving flues 


One disagreeable man can cause ill feeling 
| among a great many men, and make work un- 
A man may 
not intend to cause hard feelings, but a hasty 


pleasant to all his shopmates. 


word gives offence when none is intended. 

But very little care would be necessary to 
twist the gruff word into a joke or a pleasant 
take-off, which would cause a general laugh. 
Then, everybody would pass the affair with a 
smile instead of a growl, and the author of 
the remark would be called a ‘‘ good fellow,” 
when if he had used the hard words he would 
be dubbed an old grump, the whole shop 
seem full of fight and hard feelings, and the 
work would go hard for a long time. 

It don’t cost anything to keep a pleasant 
feeling in the shop. ‘Two or three pleasant 
words, well placed, will make everybody in 
the seem full of good feeling, 
the work ‘‘goes ahead” with dispatch, and 
| everybody feels good-natured. 


shop 
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removed. 

The bolts D D serve to secure the cover of 
this box, At Cafunnel in the shape of an 
ordinary oil cup, is connected with the box 
by a small pipe, and is used for filling the 
box with oil. 


and /’ serve to regulate the flow of oil which 
comes through short pipes from the bottom 
of the oil box. Pine plugs are inserted in 
convey the oil direct to the guide @. 
out these plugs, the oil would be spattered on 


of the cross-head. 


Strickland, engineer of Hoboken Cable Road. 
The device is not patented, and may be seen 
in operation on one of the large Watts-Camp- 
bell Corliss engines which drive the cable of 


the above named road. 





Put the largest gear on the leading screw | 
when fine threads are to be cut, but put it on | 





the spindle when you desire to cut a thread | 
of a coarser pitch than that of the leading | 
screw. 





bolts which are accessible when the cover is | 


The slide is seen at G, and two valves # 


the lower ends of the valves, and serve to| 
With- | 


cross head and floor, by the rapid movement | 


This device is the invention of Thomas | 


Electricity for Practical Mechanics. 


By GrorGce H. Bensamin. 


During the past few years a gradually 
| increasing amount of attention has been given 
| to the subject of lighting by electricity, and, 
| as the sequel thereto, the application of elec- 
| tricity to various manufacturing industries. 
| There has consequently grown a desire for 
|more intimate knowledge of the laws#vhich 
its phenomena involves, as also the most eco- 
nomical and practical modes of applying elec- 
tric energy. 

Almost every engineer throughout the coun- 
try is likely to be called upon to manage a 
plant of some description, and it is proper 
and fitting that he should have a reasonable 
amount of knowledge of the principles of 
operations, as well as the most advantageous 
method of handling the apparatus he is called 
upon to care for. A few years ago no one 
but a professed electrician would have been 
placed in charge of an electrical plant, but 
at the present time, owing to the increase in 
general information regarding electrical ma- 
chinery, as also to the fact that the so-called 
or self-styled electricians proved to know 
little of electricity and less of mechanics, 
users have found it better and safer to intrust 
their machinery to the care and discretion of 
competent steam engineers. 

That which is unknown is always terrible, 
is a trite saying, and applies with especial 
force to electric machinery. No one ever 
saw a current of electricity, and to the ignor- 
ant it is an intangible something which exists 
all around—not only in the dynamo machines, 
but also in the line, lamps, fixtures, etc.—and 
which, if you don’t take care, will shock or 
kill you. Hence beginners are terribly afraid, 





and suffer both mentally and physically. 
Soon they find their mistake, grow bold, and 
as frequently go to the opposite extreme. 
| A little knowledge would save them from 
| either. 

| There is no inherent viciousness in an elec- 
| tric plant, and its care is not to be compared 
|in point of danger with that of a plant of a 
| sawing or framing mill. Even a high-tension 
| Brush dynamo is less dangerous than a buzz 
| saw. To get a little knowledge of the plant you 
have to handle is all that is required. The 
question which now arises is; How to get it ? 
There’s the trouble. I am compelled to ad- 
mit that I do not know of a single book which 
a beginner—that is, one having no knowledge 





of the subject whatever—can take up, and 
which, commencing with the simplest prin- 
ciples and facts, will enable him, step by 
Un- 


fortunately, most of our text and scientific 


step, to gain the required knowledge. 


books are written by ‘‘ professors,” college 
or school teachers. 
in the daily arduous profession have little 
time to write. Text-books, as a rule, deal in 
All very well for students ; but prac- 
daily wage-workers—must have 
They want the deductions 
the sum of the knowledge- 


Practical men engaged 


theory. 
tical men 
something more. 
from theory and 
its application. Given an axiomatic prin- 
ciple and its application, a reasoning man 
will soon find out the ‘‘ why.” 

The first thing to be considered is the force 
that is to be dealt with—electricity; and here 
we meet with our first difficulty. What is 
electricity? No one ever saw it. What do 
we know about it? How, then, 


Nothing! 





/can we deal with a force we know nothing 
about ? Science is systematized knowledge ; 
the science of electricity is systematized facts 
regarding its manifestations under different 
conditions. From these facts certain laws 
have been deduced, and, by properly com- 
prehending and applying them, we are en- 
labled to bring, in a measure, electric force 
under the control of man. For all practical 
purposes, a current of electricity (we have to 
deal also almost exclusively with electricity 
as a current) may be considered as a mode of 
motion—a force which, when transmitted 
through appropriate apparatus, will do work, 
mechanical and chemical—evidenced as heat, 
light and power. 

It is somewhat difficult to comprehend an 
intangible force. The power to do work 
of steam from a boiler, or from a suspended 


weight, or coiled spring—can be readily 
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understood. We see, so to speak, the power, 
and we know we can apply it, but with elec- 
tricity it is different. A dynamo-electric ma- 
chine at rest is simply a mass of iron and 
wire. Where does the power come from to 
produce such miraculous results? A steam 
boiler consumes coal in its furnace, heats the 
water and makes steam. The spring and 
weight must be wound up and energy ex- 
pended. Here we have the analogy. To 
generate currents, we must expend energy ; 
we must use steam through a steam engine to 
obtain the power to operate the dynamo. But 


Blundell, Spence & Co. since 1829), mounted 
on a barrel, and amidst cheering proposed a 
resolution, thanking Dr. Longstaff, chairman 
of the company, and the Board of Directors | 
for having inaugurated the gratuity scheme, 
and assuring them and all m 
company that they would use every effort to 
further the interests of the business, and | 
prove themselves worthy the consideration so 
kindly shown tothem. The resolution having 





| been cordially supported by other workmen, 


why should the rotation of the armature of | 


the dynamo generate electricity ? 
knows! All we know is that such is the 
fact, 
energy—coal, 
back a certain percentage of electric energy 
in the form of current. The proportion of 
conversion of dynamic into electric energy 
depends upon the construction of the trans- 


mitting machine —just as some steam engines | 


will give a higher efficiency for a given ex- 
penditure of steam than others. 

In electricity, as in all other natural forces, 
the law of the conservation of energy holds 
good. Electricity, as before stated, is a mode 
of motion, and there can be no motion with- 
out a previous expenditure of energy of some 
The energy expended is the power of 
the steam engine. It rotates the dynamo and 
sets the electric current in motion. The cur- 
rent can never have the same power to do 
work as the steam engine, as acertain amount 
of energy is wasted in transmission, making 
itself evident as heat. ‘To make this plain- 
suppose a 10 horse-power engine is used to 
drive a dynamo and the electrical efficiency 


sort. 


of the dynamo is 85 per cent—that is, for an| 


expenditure of 10 horse-power of dynamic 
energy, we get a return of 8.5 horse-power of 
electrical energy, 1.5 horse-power being lost 
in transmission through the apparatus. 


a | 
No one} 


and that for a given expenditure of | 
steam engine, energy—we get | 





| hundreds. 


It is to be regretted that this law of con- | 


servation of energy 
by the world at large. 
motion schemes, Keeley other 
of a similar kind, would then have 
no chance to flourish. Remember that you 
cannot create power. You cannot lift your- 
self over a fence by tugging on your boot 
straps. You cannot get more power out of a 
machine than you put into it. Probably 
every engineer who has had anything to do 
with inventors has met the 
motion man.’? He comes in various phases— 
of late electricity being the popular ism—he 
has an electric motor — greatest thing on 


motors and 
humbugs 


earth—going to revolutionize the applications | 


of power—put it on a street car—no horses— 
fortune made—great thing! After a time, 
you hear of a stock company ; great number 
brilliant prospectus. 
comes when you have to test the ‘‘thing.” 
20 per cent. 


of shares 


Commercial efficiency 
words, expend 10 horse-power to get 2 horse- 
poner. Final collapse, of company ; and so it 
goes, day after day ; 
money, etc., and all because they will not 
believe the best settled and proved law of all 
science. 


9 ele 
Prett-Ghartag by Employes. 


A year ago Blundell, = & Co., Hull 


| e . . 
and London, introduced into their business a} the opening shown in the outer dial. 


new system, 


is not better understood | 


** perpetual | 


| 


If it were, perpetual | 





The time | 


In other | 


humbug, fools and their 


was then put, and carried amidst fresh cheers. 
The old man Holmes then called for three 
cheers for Dr. Longstaff and Mrs. Longstaff, | 
which were given in ringing fashion, after 
which cheers were given for the directors and 
for the Messrs. - The Tron- 
monger. 


Livingstone. 





REVOLUTION COUNTER. 


The Tabor Revolution Counter. 


In this counter the outer dial is graduated 
from 0 to 100, and registers units; the inner 


dial is graduated from_0 to 50, and registers 
This gives, when desirable, a con- 
5,000. 


tinuous count of 


MACHIN Ist 


| Moulding Bells for Blast Furnaces in 
Green Sand Without Patterns. 
} 


By Grorce O. Vatir. 





Comparatively few years ago these castings 
| were moulded almost entirely in loam, and 
| Some foundries still continue to use full pat- 


| 


terns or sweep them up in loam ; 
herein described and shown, 
|them in green sand, involves small expense, 


the plan 
for sweeping 


and is far c heaper than loam castings. 

| The yd rigging needed is the arbor shown 
in Fig. 2,on which dry sand core, A, is made, 

and the wooden ‘‘ baskets,” the plan of which 


| is seen in Fig. 3. 


| 
The cuts in Fig. 1 show 
| wooden sweeps for sweeping the inside and 
outside of the mould. After sweeping 


sweep, the dry sand core A, is put 


remainder of the joint to form a 
parting, the basket is set on top of the | 
The 
method of supporting and lifting the | 


dry sand core and rammed up. 


is so clearly shown in sectional view 
of mould that an explanation is not 
The vacant 
spaces, as at B B, inthe cope, are to 


deemed necessary. 


admit of wedging between bars of the | 


cope and those of basket; after the wedges are 
inserted, they can be rammed up with sand. 
The lugs C, of which there are two, are bedded | 
in, their use being simply to support or hold | 
the casting while it is being placed in position 
on the furnace. 
cast in. 


D is a wrought-iron ‘‘ eye,” 


Section of Mould 
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Fig.1 


MouLpING 


The reading on the inner dial is through 
Thus, 


whereby their workmen, under | if the reading on the inner dial is 45, and on 


certain conditions, should participate in the| the outer dial 25, the revolutions made will 


profits. Saturday, 
first annual division of the profits was made, 


Accordingly, one 
and upwards of 300 of the hands became par- 
It may be men. 
tioned, however, that to become a participator, 
must be at least twenty-two years 
of age on the day of distribution, have been 


ticipants in the new system. 
an employe 


continuously in the service of the company 
for two years immediately preceding that day, 
and not have been absent from his duties dur- 
ing those two years more than fifty working 
days, the sanction of a man- 
aging The feasibility of the 
scheme was fully demonstrated by the fact 
that £963 9d. was distributed by the firm 
amongst 326° of their hands, 
Hull and 41 in London. 
a venerable servant of the 


unless with 
director. 


9s, 
281 being in 
The gratuities hav- 
ing been awarded, 


company, named Holmes (who has been with 


the | be 4525. 


The three-cornered actuating point is held 
from engaging with the mechanism by a light 
In use, this point is inserted in the 
shaft center, but not pressed forward suffi- 
ciently to overcome the tension of the spring. 
When the watch 
slight forward pressure will engage the clutch 
and the registry will continue until the press- 
ure is relieved. 


spring. 


indicates even minutes, a 


To set to zero it is only necessary to pull out 
the spindle and slip one dial over the other, 
then push the spindle back and slip the index 
finger to the notch on the notch on the outer 
dial. 

This counter is made by the Tabor Manu- 
acturing Company, the general agents being 
Manning, Maxwell & Moore, 111 Liberty 
street, New York. 
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Fig.3 


BELLS FOR BLAst FURNACES. 


The size of this bell was seven feet at the 
mouth, and in depth three feet eight inches. 
Weight of casting, about 3,500 Ibs. 

The writer has made quite a number 
those castings from full 
sweeping, 


of 
patterns and by 


and always found the dry sand 
core, 
in either case, as it obviates the necessity 
of ramming up the most difficult portion 
of the cope or basket, and also invariably 
insures a first-class lift, and 
danger of ‘‘ cutting” when 
mould, as 


is no 
the 
the dry sand 


there 
pouring 
the iron strikes on 
core, 

In making bells of less size than the one 
here shown, the prickers on the core arbor 
and the strike used in 
was 4 


were dispensed with, 
making the 
straight-edge. 


core common wooden 


No sand being below the bottom plate 
of the arbor, which was merely well 
blackwashed, that being sufficient to keep 


the molten iron from adhering to it. 


up | 
the shape of the inside of mould with first | 


in, and, after nailing paper on the | 


bulk of sand contained in the basket | 


A, could be utilized to good advantage | 








Wooden Emery Wheels. 


What is the reason that my man cannot 
keep emery on his polishing wheels? asked 
& manufacturer. Although there are doubt- 
less many causes which could only be de- 
termined by of the case in 
hand, perhaps, present a few 
hints, which may help to remedy the defects. 


First, the wheels must be properly made. 


investigation 


still we can, 


To our knowledge, there is no material which 
equals mahogany for constructing polishing 
wheels. White pine is very good, and is in 
general use for this purpose 
Select the pine with care, use only heart 
pieces, rejecting all split, ‘‘ > and hard, 
glassy stock ; particularly 
avoid all sap, knotty, or unsound lumber. 
Dress the pieces in a sharp, well adjusted 
| cylinder planer, and take care that the feed 
roll is not weighted heavily : 


dozy,’ 


appearing and 


in which case, 
parts of the stock, 
which will swell under the influence of the 
hot glue subsequently used, and thereby will 
| make a very poor wheel. 

The stock had better be dressed to } or Ws 


of an inch, although }-inch answers very 
| well, and even } 


it compresses certain 


4-inch thicknesses are used in 
| making thick wheels for rough work. 
Having got the stock all ready, 
stick of timber so that as a 
to put a couple of tons 
| pressure on the wheel after it is glued up. 
Perhaps, a screw may be contrived whereby 
| the squeezing may be done, or a row of hand 
| clamps may be screwed on all around the 
| periphery of the wheel. 
| We have pressed a wheel with a 12 foot 
| stick of timber, one end of which was placed 
under the sill of the shop, while the wheel, 
| placed between two smooth planks, was used 
|asa fulcrum, with the anvil set on the end of 
| lever for a weight. 


rig up a 
it can be used 
lever wherewith 





When ready to glue the pieces, which have 
‘been roughly worked out to about the right 
| size, they are put in an oven or around a fire 
until they are thoroughly heated through and 
through. 

Plenty of moderately thin glue (of the 
very best quality) should be spread quickly 
| over the several pieces, which are then laid 
| together with the grain running in different 
directions, and then transferred to the press 
before the glue gets cool, or sets. 

Apply pressure until no more glue is forced 
out, then leave the wheel under pressure for 
four or five hours, or over night, taking care 
| that it does not freeze. 


trim the wheel 
nearly to size and bore a hole for the spindle. 
It is well to face up one side of the wheel, 
then chuck it on a lathe face plate and bore 
The 
wheel should be secured to the shaft by means 


When thoroughly dry, 


the central hole while in this position. 


of a well fitting cast-iron flange which ex- 

| tends entirely through the wheel, upon the 
| Shaft, the hole through wheel being bored 
to fit the flange, instead of the shaft. 

This flange must be turned ‘‘all over,” in 
order to be as true as possible. It is fastened 
to the shaft by means of a nut which works 
upon a thread cut on the shaft, forcing the 
flange against a collar on the shaft, and thus 
dispensing with both set screws and keys. 

The object of all this trouble is to secure a 
true running wheel, which is not always done 
when set screws or keys are used for fasten- 


ings. 
When the wheel has been turned nearly 
true in the lathe, it should be again turned 


well fitted and 
screwed into its place, andthe wheel mounted 


after the flange has been 


on its shaft. 

The sides of the wheel must be true, and if 
it should be 
It is well 
to turn up the wheels and let them hang a 


the wheel is not well balanced, 
made so before the last turning. 


week or two before covering them with emery. 
When this is the 
again turned before putting on emery. 


done, wheels should be 
For 
certain work, it is well to glue leather to the 
face of the wheel, and to glue the emery to 
this leather. 

The leather may be put on with common 
glue, but the addition of 4 fish glue (isinglass) 
will make a better job. If leather is applied, 
dry thoroughly and turn_up true before cover- 
ing with emery. 
















Spread some emery upon a board. Brush 
the face of the wheel quickly with hot glue, 
roll it the 


Sprinkle more emery on the board, and roll 


then on emery-covered board. 
the wheel until more emery does not adhere. 
Do not let the glue get on the board and stick 
emery thereto, to the detriment of the wheel. 
A wheel, covered in this manner, will, if laid 
one side until thoroughly dry, do a large 
amount of polishing before the emery gets 
worn off. 

the 


wheel here described 7s not a grinding wheel, 


The fact must be borne in mind that 
and must not be used as such. 
Its office is simply polishing; it may be 


” 


called a ‘‘ buffing’? wheel and used as such. 
If this is to be done, instead of gluing on the 
emery, the wheel face is rubbed with tallow 
while the wheel is running, and the emery is 
After 


thoroughly rolling the tallowed wheel on the 


then applied in the usual method. 


emery-covered board, it will prove a benefit 
if the face of the wheel is lightly hammered 
with a broad-faced hammer. This seems to 
force the emery into the leather and keep it | 
from being carried away when in use. 

The tallow method applies only to very fine 
emery, and is used after the coarser grades 
have been applied. It may be supplemented 
by a wheel without any emery, the leather 
face serving to impart a very fine polish. 

When the emery has been worn from a 
it is to 
apply a new surface of emery, the remaining 


wheel to an extent that desirable 
emery on the wheel must be removed by the 
judicious application of warm water. Very 
hot water will spoil the wheel by curling up 
the leather with which the wheel is covered, 





and if the wheel remains wet for any length | 
of time it will cause the glue to soften and 
let the wheel come to pieces. 

As soon as the emery becomes loose, it 
should be scraped off; all superfluous water 
carefully wiped from the wheel, which should 
be set on one side to dry. 

When perfectly dry, the wheel may be re- 
turned sufficient to true it up, and may then 
be treated as anew wheel and another coat 
the method already 


of emery put on in 


described. 

— ste — | 
Pattern-making, | 
By F. W. Barrows. | 


SEVENTH PAPER. 


PROPELLER WHEELS. 


(SECOND PAPER. ) 

We will now lay out the first course, having 
dressed the stuff to a parallel thickness and | 
Get it out the same thickness | 
as in drawing, Fig. 8. If the stuff is thicker | 
than shown on this drawing, and is laid out | 
by the templet, it will be too narrow, and for | 
if the stuff is dressed too 


out of wind. 


the same reason, 
thin, it will be too wide. 
Turn the piece, for course, bottom side 


up; then lay out a circle the full size of hub | 
on line between courses one and two. From | 
the centre of this circle draw a radial line ? c, 
Fig. 11. This of bucket. 
For the back face lay on the templet, being 
sure to have the center coincide with the cen- 


line is the face 


ter of course. 

A good way to accomplish this is to bore a 
hole }’’ diameter through the center of tem- 
plet and also through the center of each 
course, then use a piece of wire that will fit 
this hole to center each course. Now bring 
the face of templet to the radial line / ¢, 
Fig. 11, and mark the width at circumfer- 
ence. The width at line g /, Fig 11, will be 
seen at cd, Fig. 13. The pitch at this point 
is shown by line g /, and the general outline 
of back side of blade by curved line g ih. 
As the blade tapers in thickness from this 
point to circumference the line of back should 
be curved from this point to end of blade like 
e, Fig. 11. Lay out the fillet between blade 
and hub as at f and A, draw a line } m from 
center of hub to center of fillet; draw another 
circle the of hub. 
Then cut this course to the full lines, Fig. 11; 
of 


course as shown on end of templet, Fig. 10. 


same diameter as end 


end 


mark the pitch and thickness on 


The pitch at any point between g / Fig. 11, 
and circumference may be found as follows: 


Let gh, Fig. 13, be the pitch at g h, Fig. 11, 
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and ¢ f the 
line 


pitch at circumference j K, the 
center and g' m parallel with 7’ A, now 
divide the two lines g ¢, Fig. 13 and gc, Fig. 
11, into an equal number of parts, a@', a*,a*, a4 
and 41, b?, 43, b4. Now a line 
center p to }* will show the pitch line at 


drawn from 


corresponding point on first course as at a*. 


The first course is now ready except boring 
the hole for spindle. Be careful and bore 
this hole square through the course and large 


enough to fit spindle. The point /, Fig. 11, 
is located by the number of buckets; if for 
four the distance / m is a little less than one- 
fourth of the circumference. 

Now we have on this first course, lines 
showing the end of hub, the face of blade, 
the fillet connecting face of blade with hub, 
also the outline of hub on joint between one | 
and two courses from / to m. 

For the second course having dressed the 
stuff, 
through center; mark along the face of tem- 


lay on templet and bore small hole 


plet and around the hub, also the width at 
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circumference. Then remove the templet 


and draw a circle the size of hub on line 
between second and third courses; lay out 
the fillets and get the width on line gh, Fig. 
12, as from m to n, Fig. 13. Now from the 


point m, Fig. 12, which marks the intersec- 


| tion of fillet and hub lay off a distance equal 
‘to ml, Fig. 11, draw lines from m and J, Fig. 


then you have the 
the hole for 


12, tangent to circle a, 
second course, Fig. 12. Bore 


spindle and mark the pitch and thickness on 


end of course. 


Turn up a hardwood plug or arbor to fit 
the hole bored for spindle, eight or ten inches 
long. 

Lay the two courses now cut out, together, 


| pushing the plug through both; then moy- 
\ing them until the face of second course 


exactly coincides with the point where the 




















Fig.3 








rier—latter name, perhaps, is the best—for flat 
cutters, etc. I use it mostly for 


turning flat reamers to a taper. 


reamers, 
A is intended 
to show it in place over the lathe spindle 
with centerin, although I have not succeeded 
as well as I could wish with it in that posi- 
tion. 

You will readily see that with the flat steel 
center A, placed in the slot across the face of 
B is 

In 


the carrier, it drives from both sides. 

the section of carrier; C is the end view. 
plain words, it is a cast iron carrier ; round, 
save a square at the rear end to take off of the 
lathe width. It is fitted to the lathe same as 
a chuck; bored out to admit lathe center 


through it, and a little longer, say }-inch, 
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Fig. 12 
MAKING. 


than the distance from the shoulder of spindle 
to the point of center, with the slot across 
the center, as shown at C. The slots want to 
be deep enough to admit of movement of 
I like it 
very well for such work, and hope I have 


steel when turning taper reamers. 


made it clear. 

Figs. 3, 4, 5 and 6 show a milling tool for 
use on turret lathes. It is a casting whose 
general shape can best be had from Figs. 3, 4 
and 5, giving top, side and end views. A 
hole is bored in the center B, the shank | 


having been turned to fit the turret. PB is 


bored to receive the centering cutter, which 
| and let it dry; or better, take a small square 


keeps working through while the milling is 
being done; the cutter is held by set screw 
CU, Fig. 5. Fig. 6 gives a general idea of the 
use of this tool, showing cutters in place. 
The milling cutters are merely flat pieces of 




















Fig.6 
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pitch line on end of first course meets the 


top surface of course. Then glue them 
strongly together using plenty of hand-screws. 
- oe 


LETTERS FROM PRACTICAL MEN, 


Some Handy Shop Tools, 
Editor American Machinist : 

I send you herewith a few kinks which are 
in daily use by me in course of my ordinary 
Fig. 
block, which is merely a piece of round cast- 


shop practice. 1, I call my riveting 
iron smaller at one end than at the other. I 
clamp it in the vise (it is six inches long) so 
that it projects far enough above the jaws to 
be convenient. I find that it makes a very 
useful tool for riveting. Sometimes I use one 


end and sometimes the other as the work re- 
quires. 


Fig. 2 represents my chuck, dog, or car- 





ye 


steel held in place by clips, shown above, Fig: 


6, offsetting the depth, or rather a little less 
than thickness of cutters. These clips are held 
by screws, as shown in Fig. 6. They are 
cheap and admit a large arrangement of ad- 
justment. Center cutter can, of course, be 
made of any size. They are not patented. 


FreD COLVIN. 


Engine Bearings. 
Editor American Machinist: 
A, B. 


bearing question and thinks my experience 


speaks very. positively on the engine 
has been limited. In one sense it has been, 
as IT have only been in the business thirty 
years, only eight of these being devoted to 
high rotative speed, and I think aman can be 
a student in both high and low speeds for 
fifty years, with advantage to himself and his 


and 
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customers or clients. I believe I spoke of 
engines running from 90 to 250 revolutions, 
5$ to 13 inches in di- 

I think I cited 


the ordinary pressures of steam, say, 75 to 


on shafts from 
ameter in a former article. 
100 pounds, and my proportion of crank-pin 
is intended to cover these ordinary condi- 
tions, being large enough for the contingency 
of a non-condensing engine being changed to 
condensing, the initial pressure remaining 
the I suppose A. R. intended to say 
1,400 instead of 14,000 pounds per inch. I 
say that I have run a crank-pin under 1,800 
though 
some people have beaten me by 250 pounds, 


same. 


pounds per inch without heating, 
and that on continuous running. 
After reading A. R’s remarks, I think 
it only fair that we should ask him for his 
proportions. I will therefore mention a case 
in actual practice. I built a double condens- 
ing engine about three years ago, cylinders 
24” by 36’, speed 110 revolutions per minute, 
steam chest pressure 75 pounds, developing 
830 horse-power continuously for 130 hours, 
under a forfeiture for each half hour’s delay, 
engine receiving full load two days after 
How much and long would A. R. 
make the cross-head-pin, crank-pin and main 


starting. 


bearing, and in what manner would he design 
and construct these parts for the service just 
mentioned ? 
with from 750 to 825 horse-power daily, and 


These engines are now running 


never heat in the journals. 


Witi1am H. Horrman. 


Providing a Center for Drawing Circles. 
Editor American Machinist : 


In the second article by Mr. Hobart on 
‘* Learning to Draw,” he says : 

In case of a center from which a great 
number of circles must be described, or 
which is to be used considerably, a thumb 
tack may be forced in and the needle point 
may be placed upon it. 

The above method works well; but the 
great objection comes to light afterward, as 
when the tack is removed, a bad looking hole 
is left where the center should be, and 
renders useless any further attempt to use the 
center to lay off distances from. 

A great improvement on the thumb tack is 
to touch the paper with a drop of mucilage 


“an be had, and stick it to 
the The 
gelatine can be removed after the drawing 
and tracing is made; and by a little moist 
washing, the adhering gelatine removed, leay- 
The 


mucilage can be removed in the same man- 


of gelatine, if it 


the spot where center comes. 


ing asmall, neat center for future use. 
ner. There are special horn centers that can 
be bought, having three slight points merely 
sufficient to hold in place as long as in use. . 


Wn. H. WrEIGHTMAN. 


A Disclaimer. 
Editor American Machinist : 

The old saying that ‘‘ It’s a wise child that 
knows its own father’? may in the case of 
a child of the brain, be reversed so as to read, 
‘“ It is father that 
child.” 

Harry Hart, in your issue of March 20th, 


a wise knows his own 


| gives me credit for expressing a sentiment I 
never for a moment entertained, viz., that 
‘*thinking men are the exception rather than 
the 
my letter of March 6th from which it would 


rule.” Nor can I discover anything in 


seem any one could draw such an inference. 


Neither can I discover or remember having 


ever used the expression he puts in quotation, 


‘*We might have done that ourselves.” These 
may be my children, but Mr. Hart’s story was 


too good and too valuable to have 


marred by trotting in these prattlings, foreign 


as they were to the real body of the letter. 


Mr. Hart certainly ought to have 


happy once in his life, for getting out of such 
a job as he describes and shows just that kind 
of genius a mechanic has the best right to be 


proud of. I know very few ever get 


credit or proportionate pay, so there is no 
other way to get satisfaction than to be jolly 
and smear one’s buckwheat cake of a con- 
science with the golden syrup of self glorifi- 


cation. JoHN E. SWEET. 
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and Brainerd. 


The locomotive and car repair shops of the 
Chicago, Milwaukee and St. Paul Railroad, at 
Minneapolis, are quite busy, employing at 
present 600 men ten hours a day. 

inter they ran nine hours a day. 
visited the shops last week, eighteen engines 


During the 

When we 
were being repaired. They were of various 
styles of build, from the old fashioned brass- 


vlorned engine to those of the most modern 
nstruction. A large part of the machines 
u the locomotive shop are of English build, 


irchased a few years ago when our machine- 


tool builders were overcrowded with orders. 
{n English vertical engine, or pair of en- 
gines, With a large square-built frame, drives 


the shop, the cranks of the engines turning 
the shafting directly without belts. They 
are putting extension fire- boxes and 


straight stacks on all passenger engines that 
come in for general repairs. Engines on 
some of the divisions west of the Mississippi 
are much troubled with bad water. Flues 
become covered with scale, and fire-boxes in- 
crusted. 
but they do not obviate the difficulty. 


periments have been tried at Aberdeen, Dak., 


Boiler scaling compounds are used, 
Ex- 


in filtering the water, with fair success. 

The blacksmith shop has twenty-five forge 
fires. Several efforts have been made to keep 
the air in this shop free from gas and smoke. 
Exhaust fans were placed in the ventilating 
part of the roof. 
extends the whole length of the building into 
which gratings open. Fans were so placed 
as to draw the air through this passage and 


An underground air passage 


expel it through a pipe leading above the 
Neither of these plans worked success- 
Now all 


forge hoods are made to raise and lower by 


roof. 
fully, and both were abandoned. 


means of weights so as to regulate the draft. 
Some of the forge chimneys (or sheet iron 
flues) are provided with elbows so as to run 
to openings in the center of the roof instead 
of being straight. This gives a better brac- 
ing and a stronger draft. 

The locomotives and cars of eight of the 
twenty-two divisions of the road are repaired 
Master Mechanic J. O. Pattee 
has charge of the locomotive department, and 
Master Car Builder E. A. Westcott of the car 
Mr. Westcott says there is con- 


at these shops, 


department. 
siderable saving in repainting and repairing 
passenger cars that are drawn by locomotives 
having extension fire-boxes, over those drawn 
by the other locomotives. A lessening of 
sparks and cinders saves paint and woodwork. 
A new car finishing shop, 150x50 feet, will be 
erected this summer. 

The general locomotive chart in master 
mechanie’s office shows only name of builder 
and sizes of cylinders and driving wheels, 
but Mr. Pattee has prepared a special chart of 
all the engines on his eight divisions, which 
shows detailed dimensions of driving wheels, 


Cylinder Drivers 


No 


ENGINEER BUILDER Weigh 


Engine 


Diameter 





Stroke 
Number 


ugine trucks, boiler and water and 
This 


date. 


space, 


= 


under truck. 
orrected to 
‘ation 


chart is always kept 


Weekly reports of the 
of 
ived, and the record is kept in a book in- 


and condition engines are re- 


r 


ad of by colored disks on a check board. 


_ 


nthly reports are received from each en- 
sineer in charge of an engine, detailing work 


- 


lone, supplies consumed and cost of repairs 


id supplies. These reports are interesting 


the way of comparisons. 

We observed printed copies of anew general 
rder (dated Feb. 9 

ut the shops. 


posted conspicuously 
It is as follows: 


Chis company will furnish its employes 
Is, machinery, rolling stock, and appli- 
ces which are in good order and safe for 
the use for which they are intended, 


| switch engines are allowed six miles an hour. 


When any employe finds that any tools, 
machinery, rolling stock or appliances are 
out of repair, so that they are unsafe to use, 
he should notify the person or foreman in 
charge of the work in which he is engaged of 
the fact, AND REFUSE TO USE THE SAME. It is 
the duty of such person or foreman to have 
the necessary repairs made. 

Employes will always be upheld by the 
company in refusing to use tools, machinery, 
rolling stock or appliances which are UNSAFE. 

The general repair shops of the Minne- 
apolis and St. Louis Railroad are in that part 
They 
consist of a twelve-stall brick round-house, a 


of Minneapolis known as Cedar Lake. 


frame building machine shop, another frame 
building for a blacksmith shop and a new 
brick carshop. The shops are spread out 100 
feet apart, and power is communicated from 
the machine shop engine to the other shops 
by wire rope. When we were shown through 
the shops a few days ago several engines 
were undergoing repairs, and one was being 
built up anew from the foundation, using partly 
new,material. It is a switch engine 16’’x22 
cylinders, and 44” drivers. There are seventy- 
two locomotives on the road, eleven of which 
have extension fire-boxes and straight stacks. 
Others will be so fitted. 
arches in any of these engines. All the old 
iron pins are being taken out of locomotive 


driving wheels and steel pins put into their | 
Old iron axles are being replaced by | 


places. 
steel. Pistons are all solid, and piston-rods 
of steel. They use cast-iron guides exclu- 
sively instead of wrought-iron. Brass jibs 
are taken off crossheads whenever they come 
into the shop. 

We noticed a 4''x3}" vertical engine build- 
ing, to be mounted upon a truck and used in 
different parts of the shop for boring out 
cylinders. A live steam pipe runs through 
the shop, to which connection will be made 
The car shop has a 
At one end is the wood- 


with an inch steam hose. 
capacity of 12 cars. 
working shop, 60x130 feet and two stories 
high. It is possible that a new paint shop 
may be built this summer, and that other im- 
provements will be made. About 150 men 
are now employed in the shops which are in 
charge of Master Mechanic Wilson. 

awarded in the summer 


Premiums are 


season on this road for the most economical 


locomotive running, there being three grades. 
We were kindly furnished a blank of the kind 


There are no brick | 
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blown over the fire. 
tended fire boxes put on, but the straight 
smoke stack is not in favor, as it believed to 
facilitate rather than retard the throwing out 
of the sparks. 


Several are having ex- 


Two templets are made to 
show the shape of every locomotive tire 
turned. Figures stamped upon the templets 
show date of turning, miles run since last 
turning, also thickness before and after turn- 
|ing. Templets are also made of tires when 
taken off. 
shops and the other sent to the superinten- 
dent of The 


used on this line, which was illustrated in 


One set of templets is kept at the 


motive-power. wheel gauge 
the AMERICAN Macurnist September 20, 1884, 
shows whether wheels are placed correctly 
upon their axles so as to prevent cutting of 
flanges. We are informed that this gauge 
detects incorrect setting of wheels on many 
of the the 
builders. are 


moved to their proper positions upon the 


new cars when received from 


In such cases the wheels 
axles before the cars are used. 

Work in these shops is done upon a well 
devised system, and such special and general 
tools are used as will best facilitate opera- 
tions. We noticed in the tool room a set of 
Pratt & Whitney plug and ring gauges and 


caliper gauges. The check system is used 


for giving out tools. A large assortment of 
forged wrenches is kept for use, embracing 
open, hexagon box, square box and crowfoot. 
Each wrench is stamped with 
a letter indicating its class. 
on partitioned shelves, fully 


a number and 
They are kept 
labeled, and a 
complete list is posted in the tool room which 
is an index to the shelves and a description of 
each wrench. An attachment to a planer for 
planing links enables rapid and accurate work 
to be An ingenious attachment for 
turning cross heads in the lathe was also 
noticeable. A 


done. 


machine for flanging boiler 





used for monthly reports of the operation of | 


each locomotive on the line. It is very much 


in form like the reports of locomotive work | 


on other Northwestern roads, and we repro- 
duce the headings under which particulars 
are grouped. In summarizing the whole, 
wages of 
watchmen are added, and the average cost per 


engineers, firemen, wipers and 
mile run (for each kind of expense) figured 
out. A general average of miles run to a 
pint of oil and aton of coal is also computed. 


A cord of wood is rated as a ton of coal, and 


and tank work by pressure will soon be con- 
structed at these shops, which is calculated to 
save a great deal of labor. In the black- 
smith shop, which has three steam hammers 
500 Ibs., 600 Ibs., and 2,000 lbs. respectively, 
foreman Wheatley has constructed a large 
variety of formers for forging tools and parts 
Old 
tires are forged into wrenches, hammers and 
other tools that save money compared with 
their cost price in market. 


required about locomotives and cars. 


Wearing parts of 
the Miller coupler are faced with steel, thus 
increasing strength and durability. Switch 
rod-heads are forged with a former without 
bending them over. All freight car work is 
punched instead of drilled. The air 
comparatively free from gas and smoke in the 
A ventilat- 
ing arrangement, consisting of a large pipe 


was 
blacksmith shop when we called. 


extending through the shop with funnel open- 
ings at intervals and with an exhaust fan 
working at one end, has been tried when cold 
weather necessitated the closing of doors, but 
the results were not satisfactory. 


A fire-proof building is used for oil and 
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The locomotive and car repair shops of the 
Northern Pacific Railroad at Brainerd, Minn., 
give employment at present to about 450 men 
(exclusive of foundry) nine hours a day. 
The foundry is leased to an outside party, 
The 
locomotive shops are in charge of Assistant 
Superintendent of Motive Power H. J. Small, 
and the car shops are in charge of Master Car 
Builder J. 


ducted us through their respective depart- 


who furnishes castings as ordered. 


C. Barber. These gentlemen con- 
ments at the time of our visit, a week ago. 
A hundred locomotives used on the Minnesota 
division, run in these shops when repairs are 
needed. We noticed seven on the floor being 
partially overhauled. All locomotives on the 
line have the brick arch and the smoke con- 


suming deyice, which consists of steam jets 


RAILWAY COMPANY. 


waste, there being six tanks, each containing 
a different kind of oil. 
is 10,000 gallons. Special tank cars are used 


Aggregate capacity 


to ship oil to shops on the line. 


In the round-house (which has 44 stalls) we | 


noticed a locomotive that had been running 
with one electric headlight. It worked well 
for a few trips, then the dynamo got out of 
order. The inventor is making some changes 
and preparing for another trial. 

A particular object of interest was a loco- 
motive speed gauge designed by Mr. Small. 
It is a small instrument that can be attached 
to a driving wheel or to the engine truck. 
The pressure pipes (which contain oil) go up 
The dial 
We 
the gauge attached to some machinery in the 


through the jacket of the boiler. 


shows the speed in miles per hour. saw 





is 


It 
quite sensitive, responding to slight changes. 


shop and worked at varying speeds. 


It is to be placed upon a locomotive at once. 
So far as we know, this gauge is the first of 
its kind to be used in this country. As it is 
essential that an engineer should know at 


is running, as well as what 


what speed he g, 
pressure of steam he has in the boiler, with- 
out depending on a guess, it is safe to say that 
this speed gauge will be heard from con- 
siderably hereafter. 

The both freight and 
passenger cars, but after May 1 the passenger 


car shops repair 


work will be done at the new shops in St. 
Paul, which will be in charge of Mr. Barber. 


One thousand freight cars are being fitted 
with air brakes at the rate of six a day. Last 
year a thousand cars were so fitted. Stock 


ears are all being fitted with automatic brakes 


at the rate of ten a day. Standards are 
closely followed, there being a standard four- 
wheel passenger truck, a standard six-wheel 
truck, and a standard freight truck. 

Four thousand freight cars on this line now 
have standard trucks. Even steps of pas- 
senger cars are made interchangeable, in lots 
of one hundred at atime. The paint shop is 
a wooden building, holding eight cars on two 
tracks. On leaving work at night, the cars 


are chained together, so they can be hauled 


out quickly in case of fire. In Mr. Barber's 
office we observed a car check-board and 
a caboose check-board. The former shows 


(by colored and numbered pegs) the location 
on divisions of all passenger cars, and the 
latter all Daily reports are fur- 
nished from each car and caboose. 


cabooses. 


The blue prints of drawings used on the 
Northern Pacific are exceptionally clear and 
strong in color. The copying mixture is made 
as follows: Take ten ounces of clear water 
and put in an opaque bottle; add } ounce of 
red prussiate of potash. Allow this to dis- 
In vessel containing six 
ounces of water put two and one-half ounces 


solve. a second 
citrate of iron and ammonium, allowing this 
Add the second liquid to 
the first, and shake thoroughly. 


also to dissolve. 
Keep closely 
stopped and not exposed to light. 

One of the most interesting features of the 
Brainerd shops is the library and reading 
room in the second story of the office build- 
ing. It is a pleasant, well lighted and fur- 
nished room, containing a large number of 
newspapers and periodicals, daily, weekly and 
monthly, a lot of drawing tables-and the 
Workmen 
can take out books and have the use of the 


nucleus of a library of books. 


room, including free stationery for writing 
letters, for fifty cents a quarter. Appren- 
tices have a drawing class under instruction 
two evenings a week. ‘The company provides 
the room and gas, and a library association 
attends to the management. 

Of course the AMERICAN Macarnist is 
found on one of the tables, and not only the 


current number, but a file for the past year. 
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The library needs more books, and although 
no mention has been made of the desire, we 


are sure contributions would be welcomed. 
A : => - 

It is believed that the collapse of the New 
Orleans exhibition will have a bad effect on 
South American trade, unless some efforts are 
made to counteract it. It is said that many 
goods shipped to New Orleans for exhibition 
remain in the warehouses for want of money 
to pay charges. ‘The latest proposition is 
that these goods be removed to New York for 
exhibition. 

oe 
‘The friction of an insurance policy on 


unproductive property” is the latest reason 


given for a good many fires in flouring wills. 

















AMER tICAN MACHINIST 

















PUBLISHED WEEKLY 


BY 
American Machinist Publishing Co. 


HORACE B. MILLER, Pres’t. 


JACKSON BAILEY, Vice-Pres’t. 


Lycuraus B. Moore, Treas. and Sec’y. 


96 Fulton Street, New York. 


HORACE B. MILLER, 
Business Manager. 


JACKSON BAILEY, 
Editor. 


Mechanical Engineer. 


F. F. HEMENWAY, 
The American News Couirpany, 


Publishers’ Agents, New York. 

The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 


DEALERS SUPPLIED BY 
The American News Company, New York. 
The American News Company, Denver, Col. 
The American News Company, Kansas City, 
The American News Company, Omaha, Neb. 
The American News Company, St. Paul, Minn. 
The New York News Company, New York. 
The National News Company, New York. 
The New England News Company, Boston, Mass. 
The Central News Company, Philadelphia, Pa. 
The Western News Company, Chicago, Il. 
The St. Louis News Company, St. Louis, Mo. 
The Cincinnati News Company,Cincinnati, Ohio. 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 


Mo. 


Pittsburgh News Company, Pittsburgh, Pa. 
Baltimore News Company, Baltimore, Md. 
Rhode Island News Company. Providence, R.I. 
San Francisco News Co., San Francisco, Cal. 
Brooklyn News Company, Brooklyn, N. Y. 
Williamsburg News Co., Brooklyn, E. D., N. 
Newark News Company, Newark, N. J. 
Northern News Company, Troy, N. Y. 
Albany News Company, Albany, N. Y. 
Washington News Company, Washington, D.C. 
New Orleans News Company, New Orleans, La. 
The Montreal News Company, Montreal, Canada. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton Branch, Clifton, On- 
tario, Canada. 


pe 


SUBSCRIPTION. 
$2.50 a year in advance, postage prepaid in the 
United States and Canada. 


$8.50 a year to Foreign Countries, postage prepaid. 


ADVER RTISING. 
Transient, 35c. per line, each insertion. 
** Business Specials,” 50c. a line. 
EDITORIAL ANNOUNCEMENTS. 

CB Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
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secure either 


to advance, or hobby to ride. 

Cr We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we 
on subjects pertaining to machinery. 

CP Subscribers can have the address of 
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old and new addresses. Those who fail to receive their 
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Under and Over-Bidding. 

A case occurring within the past few 
months has been brought to our notice by 
two or three machinery establishments, in 
which the bids for a 100 H.P. steel boiler, to 
be provided with the regular fittings, ranged 
all the way from $850 to $2,800. Most of 
the bids weré from representatives of estab- 
lishments in good standing, and, so far as we 
can learn, all were bidding substantially in 
accordance with the specifications. A circum- 
stance of this kind naturally suggests an. un- 
desirable state of things as prevailing in the 
trade in which it occurs. 

Many intimations have come to us to the 
effect that the ‘‘ hard times,” of which for 
some time past we have been hearing less and 
a greater disposition to linger in 
the engine and boiler trade than in almost any 
other department of the machine business, at 
least so far as prices and profits are concerned. 
But it is remarkable that the complaint in 
this branch almost entirely relates to prices, 
In a recent issue 


less, show 


and not to volume of sales. 
we commented upon a gradual change now 
going on in the engine business, involving the 
more or less complete substitution of the au- 
tomatic for the ordinary types of engines, and 
it may be that this condition of things in 
some degree influences the general situation 
as to both the engine and boiler trades. 

In estimating the it 
revealed by an instance of bids varying so 


situation, as is 


widely as have mentioned, a number of 
considerations should .be taken into account. 
That the occurrence shows the trade to be in 
an unhealthy condition is apparent, but it by 
impression 


we 


no means follows that the surface 
is the correct one. If it were made clear that 
the higher bids in such a competition ranged 
about on the basis of a fair price for a well- 
constructed machine of the size required, the 
statement that the bids ran down to one-third 
of that figure would necessarily indicate one 
of several things. It might indicate that 
the case in question was wholly exceptional, 
that a number of concerns were over-anxious 
to secure a particular order, excess of emula- 
tion having worked a result such as sometimes 
induces auction buyers to disregard values. 
It might indicate that this line of trade was 
badly demoralized throughout; or it might 
indicate a smattering of each of the foregoing 
explanations as the true one. Taken in con- 
nection with the want of complaint, or the 
small amount of complaint prevalent regard- 
ing volume of sales, the more probable sug- 
gestion, however, is likely to be about as fol- 
lows : One or two parties were over anxious 
to make sales, bidding too low, so that getting 
a few more such orders may possibly induce 
them to take a more conservative course in 
perhaps with the result of making 
next time. One or 


future, 


them over conservative 


two bid at fair living rates; while one or two 
other establishments purposely over-bid, hay- 
ing, probably, plenty of work in hand and 
not caring to get this particular order, except 
at figures that would pay them well, and, per- 


| haps compensate for some interference with 


other business. 

If this view of the case should prove to be 
the correct one, it would show the engine and 
boiler trade in a light not very favorable, but 
far from desperate, It would also suggest to 
establishments engaged in the business of fur- 
nishing power to manufacturers that, with a 
fair quota of orders coming in, reasonably re- 
munerative prices ought soon to be obtained. 


ones of the Oregon. 

The sinking of the aieeiiie Oregon is 
another instance of how imperfectly arrange- 
ments designed to secure safety may serve 
Happily the ac- 
cident occurred where assistance was at hand, 


their purpose in emergencies. 


otherwise frightful loss of life would have 
resulted. The popular impression is that 
modern steamships constructed with several 
continue to 
The 


water-tight compartments will 
float, even with a big hole in their sides. 


vanced ideas in steamship construction. It 
may be that the water-tight compartments 
delayed the sinking, thereby giving time for | 
the transfer of passengers to other vessels 
which came to their relief, but they did not, 
as it is popularly supposed they would do, 
prevent the final sinking. If the accident 
had occurred in mid-ocean it is reasonably | 
plain that but few of the passengers would 
have escaped with their lives. But the timid 
may console themselves with the fact that | 
such accidents are not likely to occur except | 
near shore. 

Only a short time since, vessels of the type 
of the Oregon were chartered by the English | 
Government as a valuable addition to the 
navy in the event of probable war. It is 
evident that their chief utility would have 
been in their speed. The 13,000 horse-power 
engines of the Oregon would have enabled 
her to have kept out of reach of any modern 
war ship. 


ee 

No more valuable faculty can be possessed 
by a mechanic than that of being able to 
readily and lucidly convey ideas to another. 
Many men otherwise competent to direct 
others have failed from lack of this faculty, 
or have refused good positions because they 
knew their weakness in this respect. Per- 
haps as many foremen fail from this cause as 
from any other. Undoubtedly, this faculty is 
one to be acquired ; it is not one, if there are 
such, that is born with a man. Every man 
labor in the direction of acquiring the habit 
this 
The 
is always likely to come when he will 
use for this knowledge. Talking of 
subjects will help a man; writing of 
is excellent practice. 


of concisely expressing his ideas, making 
a part of his mechanical education. 
time 
have 
such 
them 
—-— +a 


If the average loss of life and disabling of 
trainmen on railroads has any connection 
with compensation for services, it is probable 
that they are the poorest paid men in the 
world. And the cause of this reckless ex- 
penditure of life is largely due to the refusal 
of railroad corporations to use safety ap- 
pliances already perfected. This and some- 
times the systematic over-working of train- 
men.on some roads, are responsible for the 
loss of life which makes train service next 
perhaps to military service in time of war, 
the most hazardous known. 





ele 


Inspection and License Laws. 


Accounts of boiler explosions come 
with great regularity ; carelessness and in- 


along 
competency, in nine cases out of ten seem 
to be at the bottom of them, yet it seems im- 
possible to make much progress towards 
remedying the trouble ‘by extending the 


have something to do with the failure to 
secure attention to the proper remedies, for it 
seems that it must be a lack of attention to 
the subject that presents the universal appli- 
cation of remedial laws. We do not believe 
that if by any means the attention of every 
man in the country could be turned in the 
proper direction for ten minutes, there would 
be any lack of suitable action in the matter. 
There is really no good argument against such 
Comparatively few men who have use 
know much about them ; 


laws. 
for steam boilers 
matter, see the advantage of inspection by 
those competent to judge of their condition. 
It would often save them serious trouble and 
expense, and always give them a greater sense 
of security. 

So far as license is concerned there is no 
intention to set up a monopoly. All that is 
required is that an engineer possess sufficient 
and intelligence for his duties ; 
obtained No 
to puta boiler in 


knowledge 
how this 
honest man would desire 


is is immaterial. 


thereby en- 





fact in this case seems to be that a collision | 


with an insignificant schooner was sufficient 


to sink one of the largest and staunchest | 


steamships afloat, 


charge of an incompetent man, 
dangering life. The enactment of general 
inspection and license laws, 


are measures against which no fair- 


and their enforce- 


ment, 


embodying the most ad- | minded man will be likely to argue, 


who works at a mechanical business should | 
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‘Literary Netes, 


The Cornell University Register is the tit 
of a 192-page pamphlet, which contains 
formation relating to organization and goy. 
ernment of the University. A list of officers 
for the year 1885-86, a description of the 
material equipment, courses of study, ani 


itle 


Y 
iN. 


a 


| description of the prizes, honors scholarships 


and fellowships which are conferred  }), 
the University, together with the conditicrs 
of admission and classification of the stu- 
dents; also a statement of the expense of 
residence and graduation. 

Considerable other information is annex: d, 


| such as lists of graduates, catalogue of stu. 
| dents and associate alumni, and a copy of 


| amination papers for entrance and scholar- 





ship. 

This Register will be mailed to any address 
upon application to the treasurer of the Uni- 
versity, Ithaca, N. Y. 


, (Bi PIONS an AND) 
SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address 
If so requested, neither name, correct initials, nor loca- 





-—F 


ag 








| tion will be published. 


| 


| mation about spinning, 





operation of license and inspection laws. | 


The frequency of such catastrophies may | 


owners would if they stopped to think of this | 


(134) If Lathe Spinner, who asks infor- 
will send full post-office 
address we will communicate with him by mail. 


(135) A. C., St. Paul, Minn., asks: Is it 
possible to buy a good steam tricycle? A.—We are 
not aware that any one makes steam tricycles for 
sale. We do not know of any that have been pro- 
posed that we could recommend. 


(136) R. H., Birmingham, Ala., asks: 
Can you tell who first made use of the idea of run- 
ning the exhaust from a steam pump into the 
suction, and when? A.—It is on record that Henry 
R. Worthington did this in 1850. We do not know 
whether or nof he was the first to do so. 


(137) J. E., Woburn, Mass., asks several 
questions in relation to proportion of cylinders and 
valves. He will find information that will enable 
him to determine these proportions for himself in 
the AMERICAN MACHINIST of Aug. 16 and 30, Sept. 6 
and 27, Oct. 4 and 11, 1884; Sept. 5, 12 and 26, Oct. 10 
and 24, Nov. 7 and 21, and Dec. 12, 1885. 


(138) G.L., Pullman, Ill., asks: 1. Ina 
tensile test of boiler plate, what should be the per 
cent. of elongation in 5” in length? A.—About 20 
percent. 2. What should be the reduction of area? 
A.—Not less than 30 per cent. 8. What should be 
the elastic limit? A.—About one-half the tensile 
strength. These figures are subject to considera- 
ble variation, but are the best we can give. 


(139) J. H., Allegheny, Pa., writes: ‘I 
am running an emery wheel which does not run 
true. The bench shakes badly, and in grinding 
axlesI cannot get them true. Is it myfault? A.— 
It is useless to expect good work from an emery 
wheel unless it runs true, and isin good condition. 
In the AMERICAN MACHINIST of January 24, 1885, is 
an article which fully covers this subject. 


(140) T. A., Bristol, Pa., asks: 1. Can 
11("’ round machinery steel be welded, an be con- 
sidered a strong job? A.—Itcan be done, but ws 


would not warrant such a job to be as strong as a 
similar bar not welded. Which is the best kind 
of brass for bearings, hard or soft? A.—lIt depends 
much upon the character of the work to be done. 
As a general rule, hard brass is used. 3. Will soft 
brass wear a journal quicker than hard? A, 
No; but the brass will wear down quicker. 


(141) J. B. W., Cleveland, Ohio, asks: 
Why does a piece of hardened steel, 4'’x2’’x: 
spring in grinding the surface? Having ground 
one side true, turned it over and finished the other 
I finished the edges; on testing it, I found it 
sprung, one side concave, the other round, What 
is the A.—Steel, as well iron, often 
changes shape when the surface metal is removeil. 
It may be caused by internal strains, which, being 
set free by grinding, exert their power and cause 
the effects noticed. Local heating may have som 
thing to do with it. 


(142) J. W. L., Worcester, Mass., writes 
What power is there in 200 gallons of water pe! 
hour at 50 lbs. pressure, net allowing for frictio: 
and assuming that we get 100 percent? A.—0 
find the power of a fall of water, we * multiply the 
volume in cubic feet per minute by 62.5 (the weig!t 
of a cubic foot of water), and this product by the 
vertical height of the fallin feet.” 200 gallons yp: 
hour is equal to 225 gallons per minute, and occ 
pies 845.46 cubic inches, or about .5 of a cubic fo 
which, multiplied by 62.5, and again by 108 (this 
height of water corresponds to a pressure of near 
50 lbs.), We obtain as a result 3,850 foot-pounds, 
about 1-10 horse-power. 
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(143) J. C., New York, asks: How can I 
compute the cubic contents of a triangular tank 
5 3’, and 1615" First determine the | 
distance from the point where the two5’ sides meet to | 
the center of the 3’ 
angle triangle, given base (3’ 
to find the perpendicular square the two sides and 
their difference equals 25—9= 16. The 
root of which (4) equals the dimension ese 

| 

| 


»> xo 


deep. A. 
side. You now have aright 


and hypothenuse (5’ 
square 


You now have two equal right angled triangles, the 
sides of which are 3,4, and 5 feet, respectively. and 
their area is equal to the productof 3 « 4 = 12 feet. 
To obtain cubical contents, we multiply by depth, 
161g inches. The result (198), when divided by 12 to 
reduce to cubic feet, is 16.5, the answer desired 


(144) H. C., Minneapolis, Minn., asks: 
Which travels the fastest, the crank-pin or tie 


youl 


and -Take 
dividers and describe a circle, which cali the path 
of the crank-pin. The diameter of the circle wil! 
then represent the stroke of the piston. <A tittle 
consideration will show you that while the crank 
pin is traveling entirely around this circle the 
piston will travel a distance equal to twice the 
diameter. As the circumference of a circie is 
equal to 3.1416 times its diameter, you will readiiy 
see that the mean speed of the crank-pin must bs 
greater than that of the piston. You wiil find in 
the AMERICAN MACHINIST of Feb. 16, and March 8 
and 15, 1884, matter that will answer your ques- 
tions about measuring diagrams. 


(145) W. G., Greenville, S. C., asks: 1. 
Give me a rule for diameter and height of iron 
smoke-stack. A.—You can apply the same rule to 
an iron smoke-stack that you would to a brick 
chimney, for which see AMERICAN MACHINIST of 
March 27. 2. If I have an engine 7'’x12" making 
150 revolutions, then if I double the speed with 
same boiler pressure, will I double the power and 
A.—If the en- 
gine is doing all the work possible at 150 revolu- 
tions, it is not probable that at double the speed 
you would quite double the power, because at the 
higher speed it is not likely you will be able to get 
as near boiler pressure in the cylinder. It will de- 
pend largely upon the size of steam ports and 
character of valve motion. If you double the 
power you will require, approximately, double the 
quantity of steam; if your boiler is only just large 
enough at 150 revolutions, it will be too small at 300 
revolutions. 


(146) C. H. C., Rockford, Ill., asks : How 
can I make horseshoe magnets? What isthe best 
material for them, and how are they magnetized ? 
A.—Horseshoe magnets are made by bending to 
form before magnetizing. They require 
change of shape after magnetism is imparted, or 
it will not be permanent. This change may be 
made by grinding or filing. Sometimes a blow 
from a hammer will have the effect of making per- 
manent the magnetism. 
is required for magnets. 
and sold 
magnets. 
ways; 


piston of an engine, why? A. 


will the same boiler supply steam? 





some 


The very best cast steel 
A special brand is used 
by dealers for the purpose of making 
Magnets may be magnetized in two 
by rubbing with another magnet, taking 
care to draw from the bend towards the ends of the 
magnet, and always keeping the same poles in 
contact. The best method is by placing the steel 
in the coil of a helix, which consists of a coil of in- 
sulated copper wire. When an electric current is 
passed through the wire, the steel enclosed by the 
coil becomes highly charged, and makes a much 
stronger magnet than is possible by use of other 
magnets. 


» ({47) A. M., Jersey City, N. J., writes: 
I want to build a large chimney. The ground is 
soft, and [have to drive piles. If I have a 1,200 
ram-block, when it falls 25 feet or 1 foot, what 
weight will the pile bear without settling further? 
A.-We suppose’you want to know what weight a pile 
driven by a 1,200-lb.hammer willhold. A rule given 
by Trautwine is: ** Multiply together the cube root 
of the fall in feet, the weight of hammer in pounds, 
and the decimal .023, Divide the product by the 
last sinking in inches, plus 1. The quotient will be 
the extreme load that will be just at the point of 
For the load, take 
from 1-12 t@ 1g of this, according to cireumstances.” 


causing more sinking. safe 
Twenty feet is enough for the drop of your hammer 
for the last few blows 
until at the 
according to the above, you have for extreme load 
the cube root of 20 (2.7) multiplied by 
of the hammer (1,200 Ibs.), and the 
and this product divided by 3+- 1 


Suppose you drive the pile 
last blow it sinks, say 3 inches, then, 
the weight 
decimal .023, 
1), or 

2.7 « 1200 -O2 

4 

the load that will just cause the pile tosettle lower, 
Allowing a safe load to be 14 


18.6 tons, 


of this, you have, say 
6 tons, that such a pile will safely support. 


(148) A. W. C., New Iberia, La., asks: 1. 
Does a locomotive hauling, say ten cars, consume 
less coal and evaporate less water when running 
145 miles per hour than when running 60 miles per 
hour? A.-Yes, Materially more coal and water will 
be required at 60 miles. 2. In a long valve, the two 
parts held in position by jamb-nuts, how shall I 


measure the lap? A.—Place the valve at the cen- 


I intend laying pipe 14 miles to the river. The 
level of water in the river is 18 feet below the en- 
gine room floor, so, to enable feed pumr work. 
I propose to put it 14 feet below the surfa = 
it work? 4.--If you propose to draw the fe a 


the river, it will not work. Notwithstandin you 


| sink the pump, it will have to lift the water over 


the intervening elevation, which, with the long 
pipe, it wil! aot do. 

(149) Machinists, Sag iiarb M , ask: 
1. Does the weight of a train of cars, assing 
a curve, come upon the inside or outsi asi? Ae 


rail is su ele, ed & cor- 


If the outsid 
respond wiih ti 


icientt; 
ad the train 
then the 
If either of 
be changed, .he weight of 
v, and either rail 


1e radius of the curve, ¢ 
of apeed, 


passes vVijust the right degree 
weight upon both rails must be equal. 


the a 
train will be distributed different 


bove conditions 


may receive a majority of the train weight. 2 
Does the top or bottom of a locomotive engine 
wheel travel the fastest? 4.—Country lyceums 


will argue all night upon this old question, and 
tly given, would be of no value. 
motion. 


the answer, if correc 


> 


3. Does the crosshead of a locomotive, in 


ever “come back.” the locomotive, of course, going 

ashead always goipg ahead, 
The 

of this question is of littic monient tothe me 

but if we take 


anead? Is aot the cro 








and the locomotive ¢ up to it? A. value 
thanie, 
-foot drive-wheel, 
the crosshead 
is making its backward stroke of 24 in. the locomo: 
the of the 


driver-wheel, or about 9.4 ft., 


as an example a é 


and 24-in. stroke, we see that while 


tive advances 6ne-haif circumference 
therefore the 
head can never pass backward over a 
on the rail. 4. take any pickets to 
build a fence tu go ever a hill than it does on a 
level between the same prints. 4,—No more pick- 
will be required, provided they 
equal distances apart in both cases, but a greater 


given point 


Does it more 


ets 


are placed 


number of rails and posts will be needed. 

(150) B.N.S8., Chicago, Tll., writes: I am 
advised to use barley sprouts for the purpose of 
preventing scale in several small locomotives in 
What 
value 


which I am using very hard lime-water. 
virtue is there in barley sprouts? A.—The 
of vegetable matter as scale preventives in steam 
bdllers depends upon the acids which they contain, 
or in case of potatoes or starchy compounds, they 
seem to act mechanically, by enveloping the solid 
particles and preventing their adhesion to the 
boiler plates. Gall-nuts, logwood, hemlock, ma- 
hogany, ete., act through the tannic acid they con- 
tain. 
action to acetic acid, which is dangerous, if present 
Barley sprouts probably contain more 


Molasses and vinegar, and other articles, owe 


to excess. 
or less acetic acid, but doubtless owe the greater 
part of their action (if they have any) to the starch 
which they contain. 2. Does the lime top 
of the water, or sink immediately? A. 
of lime is held mechanically in suspension for a 
time, and then settles to the bottom of the boiler. 
Sulphate of lime, or * plaster-of-Paris,” is twice as 


float on 


heavy as water, and at once sinks. 
lime, when treated in the boiler or heater with 
tannic acid, become decomposed into tannate of 
lime. It is then lighter than water, and may 
be removed by the surface blow-off. 


F. R. H., Jersey City, N. J., asks: 


(151) 
1. Ina vertical boiler 66’ diameter, with 2’ tubes 
{8 long, at what height is it most economical to 
carry the water? A.—This can only be determined 
by experiment. Probaly at about 16’ 


, 


above crown 
2. Our engine works at about 6 horse-power, 
taking steam through an 1%"’ pipe. The engine 
runs 300 revolutions. Would this steam pipe an- 
swer if the speed of engine were reduced to 120 
-Yes. 
The pipe would be proportionately larger at the 
slower speed. 3. 


sheet. 


revolutions, developing the same power? A. 


In case of pulleys from 22” to 26” 
diameter, centers being 9 or 10 feet apart, would 
you use straight-face or crown-face pulleys? A.— 
We should use pulleys with faces slightly crowned. 
1. Is it not more a matter of opinion than anything 
else as to the amount of oil to be used in a cylinder, 
and regulating this by the drops through a 
feed 
find what quantiy of oil will keep the cylinder from 


sight- 
cup? A.—Itis a question of observation. You 
“calling for oil,” then you can soon determine how 
many drops per minute will feed this amount. 5. 
In calculating the horse-power of a vertical boiler 
is it right to calculate all the surface inside the 
A.—It is 
customary to calculate all the tube surface, then, 


tubes, or only that covered by water? 
by experiment, carry the water anywhere above 
that will give results 
6. Which is better, leather or rubber packing for 
Is it not better 
to scrape a slide-valve and its seat to 


12°’ over crown sheet best 


steam pipe joints? A.—Rubber. 7. 
a surface- 
plate, than to scrape the valve to its seat? A.—In 
our opinion, the best plan is to scrape both valve 
and seat to surface-plate, then try the twotogether, 
and, if necessary, do a little more fitting by scrap- 
ing. 

(152) E. Rector, Rockport, N. Y., writes: 
What would be the force, in pounds, exerted by a 
lever weighing 108 lbs., which is 9 ft. 11 in. in length, 
the 
lever, and a weight of 104 lbs. suspended 7 ft. 2 in. 
from the fulcrum: also, what force would the lever 


the fulcrum being 7 in. from the short end of 





ter of its travel, and measure the lap precisely as 
if it were valve. 3. The 
shaft is 20” line of 
How shall I find the relative position of eccentric to 
shaft? A.—We can only say that take 
the central line of motion of valve as distinct from 
central line of motion of crank and 
former, with 


a short center of main 


below motion 


you must 
lay off angles 
the 
4. We are using very bad well water, and 


for eccentric from the crank on 


center, 


of slide-valve. | 


exert by its own weight, and what is the rule for 
computing the force exerted by a lever having 
|} weight and position of fulcrum given? A.—The 


last question is covered by the general rule that as 


the length of the *“*short end” is to the distance 
from fulcrum to the center of * effect,” or center of 
gravity of the long end of the lever; so is the 
weight of the unbalanced portion of the lever to 


the weight which will be suspended at the * short 


end.” For instance: We will assume a lever 12 ft. 


AMERICAN MACHINIST 


veross- | 


—Carbonate | 


Carbonate of | 


! 
long, and weighing 12lbs. If we place this lever 
with its center upon a fulcrum, it is plain that it 
will exactly balance, and no force will be exerted 
If we now move the lever until the * short 

ng, itis evident that 6 ft. of the lever 


“aver. 
ena’. 
will balance itself upon the fulcrum, leaving 6 ft. to 
act as weight weighing 61bs., but at a point midway 
of its length, or just 6 ft. from the fulcrum, Here, 
then, have the condition of a 9 ft. lever,a 
weight of 6 lbs. and the fulcrum 3 ft. from the end, 
balanced would be as 2 to 1, or 1% 
Place the 
Now, 


we 


end the weight 
ibe.; exactly the weight of the lever. 
the of the 
unbalanced, “center of effect,” 


fulcrum at 2 ft. from end lever. 
we have 8 ft. the 
or gravity, is 6 ft. from the fulcrum. 
the lever is unbalanced, the effective weight is two- 
thirds the whole weight, or 8 lbs.; the length to and 
beyond fulcrum is 2 ft. and 6 ft., therefore the force 
8, or 24 Ibs. 
weighing 108 lbs. the fulcrum being 7 in. from the 
end, total length, 9 ft. 11 in, we may figure as fol- 
Total length, 119 in. The 7 in. beyond ful- 


rum will balance 7 in. on the other side of the ful- 


As two-thirds 


exerted is 5 In the case of the lever 


lows: 


crum, leaving 105 in. of unbalanced lever, equal to | 
108, or 95.29 lbs., at a point | 
We now have | 


105 
a weight of 71a of 
59.5 in. from the fulcrum. 


52.5 +- 7 


the problem reduced to a lever 7 to 591g, or 1 to 85 ; | 


therefore the force sustained will be 81; 
859.965 lbs. Tf a weight of 104 lbs. be placed 7 ft. 2 
in., or 86 in., from the fulcrum, we have a simple 
lever of 

to 1. 


7 _ 192 
gg = 125, or 


arr 


123 


Multiplying 104 by 12 2-7, we obtain a leverage of 


10,637 5¢ lbs., which, added to the force exerted by | 


the lever alone, is 10,637.7142 
little more than 11,447 Ibs. 


Busmess SreciALs 


809.965, 





Transient Advertisements 50 cents a line for each 
insertion under this head. 


line. 


About seven words make a 
Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 


Power measured.-F. Van Winkle,22 Cortlandt,N. Y. 

Alt, Mechanical Engraver on Wood, 318 B’way., NY 

T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 

Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetser, Brockton, Mass. 

Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. L. 

The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Tools, Hardware and other specialties made under 
contract. American Machine Co., Philadelphia, Pa. 

Patent Attorney and Expert. Machine designs 
and details. Wm.H. Weightman, 82 Astor House, NY 

Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, Il. 

Screws and turnings in brass, special shapes, 
estimates made on sampies; Ottumwa Iron Works, 
Ottumwa, Ia. 

Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 

‘* How to Keep Boilers Clean.” 
free, by James E. Hotchkiss, 86 John st., N. Y 


Split Pulleys at low prices, and of same strength | 


and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 

E. Merritt & Co., Brockton, Mass., established 
1859, only manufacturers of a complete line of Tack 
and Nail Machinery. Send for circulars. 

Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co., Collinsville, Conn 


* Complete Practical Machinist,” $2.50; ** Mechan- 


ical Drawing Self-taught,” #4. Books for work- 
men. Joshua Rose, Box 3306, New York City. 
10,000 users machinery, tools, steam engines, boil- 
ers, ete.,in N. Y. & N. J. 
issued. Send for circular. 
Vesey st., N. Y. 
The lead fillet referred to by a correspondent in 


the MACHINIST of March 27th, as being the best, is 


Howard White, 44 N. 
Send for circular. 


manufactured by 4th 


Philadelphia, Pa. 


st., 


Bound Volumes of the AMERICAN MACHINIST for 


the years 1880, 1881, 1882, 1883, 1884 and 1885. These 


volumes are strongly bound in cloth, and will wear 


well. 

AM. MACHINIST PUB’G CO., 96 Fulton st., N. 
St. John Improved Self-adjusting Cylinder Pack- 

ing, for marine and stationary engines and locomo- 


Price $3.50 each ; express charges additional. 
7, 


tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 


unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 


Broadway, New York. 


“Locomotive Engine Running and Management.” 


By Angus Sinclair. Gives full directions about 


handling and repairing locomotives: instructs how 
to design valve gear and set valves; Westinghouse 


air-brake explained by aid of engravings. Price, $2. 


For sale by Angus Sinclair, 175 Dearborn street, 


Chicago, Ill. 


Patent Binders for the AMERICAN MACHINIST, 


holding a complete volume (52 issues), simple, neat, 
prepaid, to any part of the 

To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
AM. MACHINIST PUB’G 


durable. Price $1, 
United States by mail. 


charges and customs duties. 
Co., 96 Fulton st., N. Y. 
John Wiley & Sons, 15 Astor Place, N. Y., have 
issued a new and enlarged 12 mo. edition of ** Ex- 
tracts from Chordal’s Letters.” Handsomely bound 
in cloth, with over 50 illustrations. Price, $2. Dis- 
count of 25 per cent. on orders for 5 or more copies. 


95.29, or 


which is a} 


A book mailed | 


Best Trade Directory ever 
J. N.Mills Pub. Co., 30 


280 








A new foundry will be built at Plymouth, N. C. 


A flour mill is to be built at Alexandria, Tenn. 

A machine shop will be built at Water Valley, 
Miss. 

The Pittsburgh 
enlarged. 


(Pa.) Locomotive Works are to be 
FE. B. Sexton will build an iron foundry at Balti- 
more, Md. 


Sharpless & Co. intend to build a nail mill at 
Chester, Pa. 
The boiler works of P. J. Gebney, Mobile, Ala., 
are to be enlarged. 
A company has been organized at Fairfield, Me., 

to introduce electric lighting. 

N. R. Streeter & Co., Rochester, N. Y., expect to 
double the capacity of their foundry. 

Putting in new machinery in the 
N. C.) cotton mills is in contemplation. 


Newberry 


| A four-story tobacco factory is to be built at 
Lynchburg, Va., by Karn & Hickson 

Water-works are to be built at Fernandina, Fla., 

| by the Florida Railway and Navigation Co, 

| Bowe Fla., will his 


plant by adding a foundry to his machine shop. 


Lownes, Orlando, increase 


L. 8S. Crandall intends to start a factory for the 
manufacturer of type-writers at Parish, N. Y. 
The Pawtucket Valley Machine Works, 
tucket, R. 1., are running nights till nine o'clock. 


Paw- 


Joseph Bancroft & Sons, Wilmington, Del., will 
enlarge their machine shop and put in new tools. 

P. H. Somerset will build a four-story factory on 
Eleventh street, above Market, Philadelphia, Pa. 

Bradley & Co., Richmond and Ash streets, Phila- 
delphia, Pa., will soon build an iron chain factory. 

W. N. Rumley, Laporte, Ind., is manufacturing a 
very convenient section liner for the use of drafts- 
men. 

The Mayo Ice Factory, Orlando, Fla., is to be re- 
built. 
sion. 


It was recently damaged by a boiler explo- 


New buildings will be erected at the factory of 


the Tennessee Furniture and Chair Company, 
Union City, Tenn. 
The Edison Electric Mfg. Co. will erect a large 


factory and foundry at North Tenth and Third sts., 
Brooklyn, N. Y. 

The Fairbanks Manufacturing Co., Springfield, 
Tll., has been incorporated to build the Fairbanks 
sewing machine. 
as the 
Maumee Mills, will start up April 1, after an idle- 
ness of two years. 


The rolling mills at Toledo, Ohio, Known 


James M. Haffen will erect two engine and boiler 
houses on 152d st., between Cortlandt and Third 
avenue, New York City. 

The Boynton Company have purchased land in 
Lafayette, N. 
dry early in the spring. 

W. B. Morse will build a five-story building for 
manufacturing purposes 90x125 feet, on West Main 


| street, Rochester, N. Y. 
| 


J., and will erect an ‘extensive foun- 





Henry C. Lea will erect a large building for man- 


Arch, 


| ufacturing corner of Seventh 


street, Philadelphia, Pa. 


purposes on 


| The Stillwell & Bierce 
| ton, Ohio, have recently made shipments of water- 


Manufacturing Co., Day- 


| wheels to Russia, France and Australia. 
The Syracuse Stove Co., Syracuse, N. Y., will en- 
large their buildings and put in a 
engine, together with a 60 horse-power boiler. 


10 horse-power 


Montville, 
Boorum & 


Cc. M, has 
the 
Elm 


former place. 


Robertson, Conn., bought 


machinery in Pease’s paper mill, 
street, New York, and will remove it to the 
The building which is to be erected at the State 
Fair Grounds, East De8 Moines, Iowa, and used as 
a‘ machinery hall,” will be 130x64 feet, with 
“ power shed ” annexed, which will be 160x64 feet. 


The new Washington Mills, at Lawrence. says the 
Manufacturers’ Gazette, will be splendid and im- 
mense. They will be run by steam power, this be- 
ing regarded as cheaper than water. There are to 
be three buildings of 300x75, 407x100, and 428x100, 
each five stories. All the floors will be on the same 
level, and the raw material taken into one of the 
great factories will gothrough the various proc- 
esses there, and pass around, on railways, into the 
other great mill, and thence, finished 


The manufactures will be 


and boxed, 
into the railroad cars. 
of cotton, wool and worsted dress goods, for gentle- 
men’s and ladies’ wear. 

The Bucyrus Foundry and Manufacturing Com- 
pany, Bucyrus, Ohio, write us: ** We are so rushed 
with orders that we hardly know which way to turn. 
We are increasing our facilities as fast as possible 
and have ordered quite a large amount of new 
tools, which will nearly double our present capac- 
ity. We have a number of orders for steam shovels 
and dredges, and within a short time have shipped 
a steam shovel to San Francisco, and will have an- 
other to go to the same place shortly. We are also 
enjoying a good trade in our mine cars, mine car 
We 


now, and 


wheels and axles, and other mine supplies. 
number ourselves among the ‘ optimists’ 
have great faith in the revival of business and the 
* good time coming.’ ” 








Machinists’ Supplies and Iron. 

NEW YORK, March, 18, 1886. 
The market has been steady and quiet. Pct 
dealers are active in their efforts to secure 


ness, and manufacturers are willing to work at | 
small profits. 

Iron—In American pig the contract deliveries 
nearly absorb production, and other purchases are 
small for immediate use. No. 1 X, Foundry, at 
tide water, $18.00 to $18.50; Standard, Lehigh and 
North River, $17.00 to $17.50; Grey Forge, $16.00 to 
$16.50. 

Scotch Pig—Quiet and steady. Coltness, $20.25 to 
$20.50; Glengarnock, $19.50; Gartsherrie, $19.00 to 
$20.00; Summerlee, $20.25. 

Lead—Quiet at 4.90c. 

Copper Mode re ate demand. Lake, 11¥e. 

Tin—Banca, 22\c. 





* WAN TED* 


** Situation and Help” Advertisements, 30 cents a line 
tor each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wedne sday mor ning for | the é ensuing w eek’ 8 8 issue. 


Wanted 
manager or supt. 


-Correspondence with 
Address, R. G., 
would 


parties 
AM. MACHINIST. 
Foreman like 
ment April 1st. 

A first-class mechanical draftsman, 
acquainted with the details of engine work. 
AM. MACHINIST. 

Wanted 


pattern-maker re-engage- 


J.P. H 


A first-class pattern-maker ; 


busi- | 


wishing | 


Address Foreman, AM. MACHINIST. | 
thoroughly 


must thor- 


oughly understand working from drawings. Ad- | 
dress, X. Y. Z AM. MACHINIST. 
Wanted—A situation as a brass finisher; have 


had six years’ expertence; best of references as to 
character and ability. Address B.F., AM. MACHINIST. 


Wanted—A thorough machinist, of pleasing ad- 


dress, wants to travel, representing a first-class | 
mac hine manufacturer. Address A. T. M., AM. MA- 


CHINIST. 

I have the drawings for, can make 
build and operate wire, nail or tack machines; 
would like a good position. Address Harrison, So. 
Abington, Mass. 

Situation by a 
draftsman; qualified for 
above separately or together ; 
Address Box 15, AM. MACHINIST. 

Situation Wanted—By a young man in some me- 
chanical business; practical experience, with colle- 
leglate education; capable of doing drafting and 
general office work ; correspondence solicited. Ad- 
dress J. L. L., No. 18 N. Calhoun st., Baltimore, Md. 

_ Wanted—A thoroughly ‘competent mechanical 
draftsman; must have had both theoretical and 
practical education and experience; prefer a young 
man and one possessed of ingenuity, tact and ambi- 
tion. Address, A. B.C. AM. MACHINIST. 

Wanted—A mechanical engineer of fourteen 
years shop and office experience, and six years 
theoretical and technical experience, wants posi- 
tion near N. Y. City in some out-door capacity ; 
salary secondary consideration. Mr. 
MACHINIST. 


first-class pattern-maker 
a position needing the 





y+ MISCELLANEOUS WANTS > 


Advertisements will be inserted under this head at 
cents per line, each insertion. 


Crescent Boiler Compound; ever reliable, never 
failing. Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice. Pen- 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. 

Machine shop and foundry for sale in a Western 
city ; full or half interest. S. & H., AM. MACHINIST. 

Special tools and machines for mfg. designed and 
built to order; mechanical arfd Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

c. F. Langston & Co., 222 N. 5th st., Phila., can- 
makers’ tools, presses, dies and special machinery 
built, rotary cutters made and gronnd. | 


Wanted —To purchase, interest in some mechani- | 


cal business in N. Y. City or Newark, N. J.; state | 
fully; ** Mechanical Management.”’ AM. MACHINIST. 
For Sale—Scientific American, 47 volumes, un- 


bound, January, 1862, to July, 1885. William W. 
Staples, Wilmington, Del. 

For Sale—New Flathers lathe, 20"' swing, 12’ bed, 
compound rest, power cross-fee d, 11g" hole in spin- 
dle, #400. Hendey shaper, new, 24, with vise, in- 
dex centers, and extension table, $430. Address 
W. E. Taft, 57 Clifford st., Providence, R. I. 

Wanted. a good business man, with $10,000 to 
$15,000, to invest in and take active management of 
a lucrative manufacturing business situated in the 
South. For further information, address Box 3, 
AM. MACHINIST. 

Patentee of a new positive motion four-valve 
gear for automatic engines wishes to arrange with 
a party who is in position to manufacture and put 
it on the market; has beentested. Address, Bucks, 
AM. MACHINIST. 


Martin Bros., , Manufacturers, Lock Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in 4h. and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, ete.; estimates cheerfully given. 

Engine and Boiler—30 horse-power 
gine; 42’'x12’ tubular boiler 
including injector, heater and smoke-stack; the 
whole in good condition; in use about three years; 
to be replaced by larger engine, etec., of same make; 
can be seen in Operation until May.1. Address 
Q@Qeo. A. Barnard, 70 Astor House, New York. 

For Sale—Canadian patent of J. H. MeGraw’s 
Patent Adjustable Tube and Hose - Coupling 
Expander, the only adjustable roller expander 
made to a firm with light machinery; thisis a good 
opportunity; used and indorsed by leading firms 
in U.S.; price low, as my U. 8. business is all I care 
to attend to. J.H.McGraw, 


Buckeye en- 
; all pipes and fixtures, 


Ames. AM. } 


187 W. Sth st..Oswego,N.Y. | 


Be habe 


| KNOWLTON_MFG. 


patterns, | 


and | 


highest references. | 


UPRICHT 





_ BRADLEY’ 





HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 






i 


pases | 


any other Hammer inthe World. 


BRADLEY&CO. Syracuse, N.Y. 
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BROWN HAMMER 


STRIKES A BLOW WITH 

DOUBLE THE VELOCITY That it Raises the Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
CO.. King St.. Rockford. Ml 





FOR SALE AT A BARGAIN. 


A well established and g 0d paying machine shop 
and foundry, including buildings, lots, machiner 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 


| giving a profitable trade to the purchaser. Address, 






A. FALKENAUO, 


Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 


UPRIGHT 
CUSHIONED 
POWER 
HAMMER. 





BEAUDRY 


Blow Accurate, 
Powerful and Elastic 
















Wili Inerease the 
Profits of any Shop. 
BE AUDRY & CUNNINGH AM; 
BOSTON, MASSACHUSETTS. 
H. “AS: BESTOS*« NS 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y, 
*75 Randolph St., Chicago; 170 N. 4th St., Philadelph'z, 

THE BEST BOILER 
FEEDER KNOWN. 
» Not liable to get out of 
® order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & C€O., 
Detroit, Mich. 


48,50,52 & 64 
Randolph St. 








60 Per Cent. of 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe and other attach- 
ments, Sold by the trade, Send 
for circular. 
MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 











ANNOUNCE MEN Tl | 


We have just leoued a pa and very complete Illus- 
trated Catalogue, which we will be pleased to mail to 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 
93 Liberty Street, New York, 
44 Washington Street, 





Boston. 
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THE DEANE STEAM PUMP C0, HOLYOKE, MASS. 
CUSHIONED’ i 








BUILD 


WATER WORK), 


ENGINES 


[Apri 3, 1886 


AND 


STEAM = PUMPING 


MACHINERY. 


Send for Catalonas No. 1 s. 








2 \ 











THE CAMERON STEAM PUMP. 


STANDARD OF EXCELLENCE. 


—= 30,000 IN USE.== 


MANUFACTURED SOLELY BY 


L <t TheA.S.Cameron Steam Pump Works. 


FOOT BEAST 23a ST... NEW Wore. 





THE M. T. DAVIDSON 





IMPROVED STEAM PUMP 


MANUFACTURED BY ED avinson Steam Pump C owpanr. 








wa BEST PUMP “Staind 








NEW ENGLAND OFFIC E, 51 OLIV ER § 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 


STREE T, BOSTON, MASS. 





IMPROVED 


RIDER HOT AIR PUMPING ENGINE 





Over 3,000 in Use. 





(DELAMATER IRON WORKS) 


For Lifting YYater Into Tanks. 


PARTS INTERCHANGEABLE. 


C. H. DELAMATER & CO., 


Warerooms: 16 CORTLANDT ST., N. Y- 





\C GUILD & GARRISON, / | 


BROOKLYN,.N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS, 


ff SEND FOR CATALOGUE. \ 





ss CORUNDUM Wir ey 


 opRINGFIELD, MASS. LO 


5 


PURE SAPPHIRE CORUNDUM 


“STANT ARY 








THE 


CARE OF BOILERS. 


THE FIREMAN’S GUIDE. A hand-book on the 
Care of Boilers. Translated and revised by Kari 
P. DaAHLstTROM. Third edition, 8vo, cloth. 

PRICE, FIFTY CENTS, POST-PAID. 


E. & F. SPON, 85 Murray St., New York, 


| Satisfactory 





Publishers of Mechanical Books. 


EMERY-WHEEL TOOL CRINDER. 


Si SPRINGFIELD 
—— GLUE & EMERY 
WHEEL €O., 
Springfleld, Mass 















Cesemauil 


Write 
for 
Illustrat- 


ed 
Circular. 


Pat. Sept. 
25, 1883. 


Water runs on wheel and 
prevents beating 





COOKE & eo DESLERS 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


AGENTS FOR 
The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever,and Solid Com- 
position Valves and 
Seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 


Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 





Spindle Drill. CATALOGUES SENT 


THE HENDEY MACHINE COMP'’Y, 
TORRINGTON, CONN., 


MANUFACTURERS OF 


UPON 





APPLICATION, 


3-Spindle Drill, 








CHLENKER’S 
BOLT CUTTER. 









OWARD IRON WORK 


BUFFALO, N. Y. 
Circular Price List on Application, 














BETTS MACHINE ComP’Yy, 
WILMINGTON, DEL., 
MAKERS OF 


Metal - working Machine Tools 


OF BUPERIOR QUALITY 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 





























Avr, 3, 1886] AMERICAN 


NICHOLSON FILE OO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“Nicholson File Co’s” Files and Rasps, ** Double Ender’’ Saw Files, **Slim ” Saw _ Files. 
** Racer’? Horse Sespe, Handled RiMflers, Machinists’ Scrapers, File Brushes, File Cards, 
e 











MACHINIST 


11 









F®~EDUCED PRICE List [Ff COUNT’S LATHE Does. 


REDUCED PRICES OF 









Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R.1.. U.S.A. 


THE HANGOCK INSPIRATOR. 




















MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed, Send for List. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 





THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 75,000 IN USE. 


Send for Circulars and Price Lists. 








Gap Lathe, $125. 


SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATEE. 


NG 
sienna 

Foot and Power Lathes, Drill 
Presses,Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc. 

Lathes on trial. 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 





Lathes on 


Address, H.L. SHEPARD, Agent, 134 E. Second St., Cincinnati, 0. 





THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


HE NEW “CRESHAM” PATENT 


restarting INJECTOR 


Re-Starting 


“Invaluable for 
rine and Stationary Boilers of all kinds. No handles 
required. Water supply very difficult to break. Capa- 
bility of restarting automatically immediately after in- 
terruption to feed from any cause.” 


Reliable 





















NATHAN MFG,CO.N. 
AUTOMATIC. 


&"Send for 






Catalogue. and Cheap. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 
92 and 94 LIBERTY STREET, NEW YORK. 


Nos. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


ROOTS’ NEW ACME eeallioneneinterl FOX 


24 and 26 Wes. Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


, TURRET & SPEED 





For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 


























te ; ‘heap, also Portable Forges, Tuyere [rons 
ompact and ¢ _— Race boot fuyere [ror | LAT Ww b $ 
AND 
o ei BRASS 
e . FINISHERS’ 
Ee 
S a % K TOOLS, 
ee CACE 
Me HE § MACHINE 
j~ 4 oO 4 pe WORKS, 
Ou «a : WATERFORD, 
o 4 - ~ NEW YORK. 
@e-a 
a-- 
ef =i «i 8 
Se aw s 
2a 83 
. 7, a ae 
Bee 8 ~ 
| ao § ROLLER TUBE EXPANDERS, 
i po & | FORGED STEEL, SHEET METAL PUNCHES 
eS 2 screw puNcHEs, A, L. HENDERER, 
. ews Wilmington, Del. 
a «as ELLSW 
tLLSWORTH 
INVEN [028 224 MANUFACTURERS, Write for ange pam- PATENT @ YANTIS, 
phlet containing U.S m OFFICE RULES OLICITORS 816FSt., Washington, D.C. 


nf Practice. F.B. Brock. solicitor of PATEN ‘8. Washington P.! Send for Circular. 





* DIAMOND” 


EMERY WHEEL, 


Grinding, 
Polishing and Buffing 


MACHINERY, 


Using Wheels in size from 6 to 42” diaiaeter. 
Largest variety manufactured under one Company. 


Send for Illustrated Catalogue. 








Grindi Machi N . 3. : 
ee Diamond Emery Wheel & Machine Co., 


$17.50. 22 WARREN ST., NEW YORK. 


Will run two Wheels 9 inches Diameter. 


J. A. MACKINNON, MANAGER 
SURE CURE: SLIPPING BELTS American ZZ 
Norris Pat., with Lip and Rebate. Rubber and Canvas. Drawing f 


a” ~ir withoat” diet he fectly fluid than India or any otherink. Will work 
Not affected by longerin pen without cleaning or refilling, and will 
never become gelatinous, thick or offensive, or de- 

posit carbon. send for catalogue of drawing in- 

struments and materials to 
G. §&. WOOLMAN, 


Price, 





Waterproof and gener- 
al. A liquid substitute 
for India ink. Finer, 
blacker and more per- 





ture 
Lacit 
necly increase 
city hinery ut 


Noknis par pu vey cove®, fit pulley. Write for circular A. 


MILMO COTTON CO., 


beit 





hme v 
to 


of mac vers ¢ 


SIMPLE, 


Hall Duplex Steam Pump, 


Eor all Dutics. 







URABLE, 
EFFICIENT. 


Hall Steam Pump Co., 
91 LIBERTY ST., N. ¥. 








Org 
Se> LE COUNT’S MALLEABLE 
$85 IRON LATHE DOC. 
oo «No. INCH. PRICE. No, INCI. PRICE. 
my free, Aye of ee ee eee 
Ely, $0 ere: .30 Small Set of 8,4 50 
SSS. 8....% 40 9....2G..00 1.20 
¢.W SOUTH f,.2 4....1 40 19 ae . 1.30 
: . NORWALK, 2 3 3 & cNSQicce 66D Meee SQ.0cs 1.0 
Ect 6....11%.... .60 12....4 .... 1.60 
LE COUNT, cT. Ae) 3 7....134--e6 .90 FullSetof12,10.00 
| ry | 1") My My A Abd A a 
aan J corrinateicuTonD svRACUSE.N.Y 3 4 5 
Ftd tititilititititititl be 


For Hand and Power, 
6,’ 8’’ and 10” Stroke 


Adapted to All Classes of Work to 
Their Capacity, 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER 


Worcester, "ass, 


UNION STONE COMPANY, 


38 &£ 40 Hawley Street, 


Boston, MAss. 











No. O.—Bench Grinder, 34 in. Arbor. Takes 
wheels to 12 in. diameter. 

Adapted to light grinding, such as tools for wood 
working purposes, moulding Cutters, Bits, Saws 
&c., &e. 














Hand and Lathe Diamond Tools for dressing and 


shaping the faces of Emery Wheels. 





WHY THIS IS 


For the reason that If you are interes 
steam power, we wish to call your attention 


More Efficient, Simple, Durabi 


Call or write for our new 96 page Illustrate 
Prices, and hundreds of A-t Testimonials, 


PULSOMETER STEAM 





—NEW PULSOMETER>:- 
m= THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


PUT HERE! 


ted In raising water or other liquids by 
to the 





PRICES LOWER THAN ANY OTHER. 


e, and more Economical, both as to running 


expenses and repairs, than any other Steam Pump. 


x] Descriptive Book containing Full Particulars, Reduced Net 
Mailed Free, 


PUMP CO., 83 JOHN STREET, N. Y. 





A Great Repository of Practical and Scientific In 
tormation Indispensable to Every One 


° 
In preparation. To be published June 1, 1586. 


The ‘Techuo—Chemical Reseinh Book, 


Containing several thousand receipts, comprising the 
latest, most valuable, and most useful discoveries in 
Chemical Technology, the Arts, and the Industries 
Edited chiefly from the German of Drs. Winckler, Elsner, 
Heintze, Mierzinski, and Jacobsen, with additions. By 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. D. 
(Heid.), Secretary of the Franklin Institute, Philadelphia, 
author of ‘* Galvanoplastic Manipulations.”  Lllustrated, 
in one volume, Il2mo. 45) pages. 

Price $2.00, free of postage to any address in the 
World. 

Subscriptions 
publication. 
GRA prospectus, showing the contents of this am 
portant volume, now ready, and will be sent sree to 
anyone who will furnish his address to 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 


810 Walnut Street, Philadelphia, Pa. 


f NOUSTRIAL > ENGINEERIN 


DRAWING, 
By Professor 8S. EDWARD WARREN. 


will now ble received, payable on 





(PHESE VALUABLE WORKS WHICH HAVE LONG BEEN 
IN USE AS TEXTBOOKS IN COLLEGES AND SCIENTIFIC 
SCHOOLS, ARE ALSO ADAPTED TO 
SELF INSTRUCTION. 

THE ELEMENTARY WORKS, IN FIVE VOLUMES,12M0. 
HIGHER WORKS, IN FIVE VOLUMES, 8VO. 
BACH VOLUME COMPLETE IN ITSELF AND SOLD SEPARATELY. 
PUBLISHED BY 


JOHN WILEY & SONS, 15 ASTOR PL, N.Y. 


A Full Descriptive 
any one ordering it. 


Circular will be sent qratis to 


ER FEED FUME, 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 


The Only Double-Acting 
Geared Pump. 
It is compact and System- 
atic in design and Kecor 
omical in its operation. 
llits parts are arranged 
for durability 


BENI. F. KELLEY, Agent, 
91 Liberty St., Now York. 
Philadelphia OMee: 


JAMES BERR YMAN, 











116 Fulton Street, New York 


205 Church Street, NewYork. 





125 North Fourth St, 





NEW HAVEN MANF6. CO., 


New Haven, Conn. 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 


Buffalo Cupola & Forge Blowers. 


Warranted su 
perior to any 
other make. 

All and 
styles of every 
class of work, 


BUFFALO 
FORGE CO. 
Bufalo, N, Y. 











sizes 


Send for Cata 
gue and prices 








ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WORTHINGTON, 


NEW YORK, 





Boston, Pittsburgh, Chicago, 
Cincinnati, Cleveland, St. 
Louis, San Francisco. 






“END FOR 
Illustrated Catalogue, 
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MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 


SAFE BOILERS 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 








ONEIDA STEAM ENGINE & FOUNDRY CO., ONEIDA, N. Y. 








WESTCOTTS 
LITTLE GIANT. 
IMPROVED. — 


Little Giant Improved. 


MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE 


CAPACITY. 
Inches. 
No. 00 holds 0 to 1-4 
0 oe 0 to 1-2 
1 = 0 to 58 
re 2 eng 0 to 1 
.. 16. -* 0 to 1 





VAN DUZEN’S 
MECHANICAL 
BOILER CLEANER 


Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 

Manufactured by 


E.W. Van Duzen, Cincinnati,O 








Barnes’ Fovot-Power Machinery. 


Complete outfits for Actual Workshop 
Business. Read what a customer says’ : 
“* Considering its capacity and and he ac- 
curateness of your I do 
not see how it can be sromaege, at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around.” Descripere Catalogue and 
Price List Free.W.F.&Joun BARNES 
Co, Address 1995 Main St.,Rockford, Ill. 








Patent Fiexible Back Hack Saw for Machinists’ Use. 





Made of best band Steel. The teeth only are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
to break, Send for nee and circular. En- 
dorsed by The Pratt & Whitney Co., John 
Heaney a r., Supt. Motive Power, N. Y., N. H. 
R. and others. 
HENR Y G. THOMPSON & SONS, 


New Haven, Conn. | 51 Leonard St., N. Y. 





MC GRAW'S 
PATENT ADJUSTABLE TUBE ROLLER EXPANDER. 







from 8 to 


‘12 0 
ubes. 


circular, 


J. H. MO GRAW, 187 West Eighth Strect, Oswego, New York. | 





ESTABLISHED 1855 | 
Standard Watchman’s Clock, | 


With Safety Lock Attachment, 
20 PRIZE MEDALS AWARDED. 


‘9 ing establishments, public buildings, 


(ates Warehouses, etc. 


PA (aa ecm 


) WE 


Price, with 12 keys, complete, $50. 
Send for circular, 

0. E. HAUSBERG, Sole Agent, 
71 Nassau Street, Room3, N. Y. 








Expands | } 


4different | 


| 
Send for 


To control watchmen in manufactur- | 


Simplest, strongest, | 
cheapest and most complete of its kind, | 


|'HILL’S FRICTION CLUTCH 


SE 
SILOM SI U0 PIOs 





NO OIL ON FRICTIONAL SURFACES. 
Abundant Clearance, Positive Release. 
Only OLUTCH Having REMOVABLE Hub. 

Send for Catalogue. BELOIT; 
E cuipse WIND ENGINE CO., WIS. 


| W.C. YOUNG & CO., “ocsits:. Mss 





; | Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 








HODCE’'S 


Wren Universal Angle Union 


PATENTED. 
Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Avent 


NOLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS. 








INSIDE & OUT. 














7 BEST IN THE WORLD. 


—— : We make the Best Packing that can be made regard- 


« KINS _ less of on Users will sustain us by calling for the 
ry STANDARD® 


ENKINS STANDARD PACKING.’ 
(*) TRADE MARK 








rah, Our ‘T ho Mark’’ isstamped on every sheet. Non: 
oe fe genuine unless so stamped. §~ Send for Price List 4. 


JENKINS BROS., 


79 Kilby St., Boston. 


{ 
>; 


ed EE ree 


71 John St., N. ¥. 








BSSTABLISHED 1851, 


The Horton Lathe Chuck, @CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 


ee DOWN, ANGULAR AND CROSS-FEED, 
CHIU CESS [fi eazaa sseznn 00 Darsvey, on | 


for BrassFinishers’® 
Use, ———— 

Milling Machines, oa=—_ WHITNEY'S 

ScrewMachines,U p- = 

x right Drills, Cut- 

ting-Off Machines, 
Drill Lathes, 

and forBoring Mills | 

for Car Wheel and | 
other work. 


THE E. HORTON & SON CO- 








NEW RATCHET, oe. 


Steel 


"peqsir 





| Hasgreater range than any two ratchets made, and att 
| price of one. Send for circulars. 
VARIETY MACHINE CO., Warsaw, N. Y. 











Canal 8t., Windsor Locks. Vonn., U.S.A. | Almond Drill Chuc! 
—TE —_ sacl ee Py 
Hartford Drill Chuck T.R/ALMOND, 
aangim Brooklyn, N. Y. 


contains the maximum of 

power, durability and effi- 

ciency, and is fully guaran- 
teed. No. 1 holds from 0 to 

if price $7. No. 2 (round 
hay) holds from 0 to 34”, 

price $8. Sold by the trade 
Address, 


CUSHMAN CHUCK C0., 
HARTFORD, CONN. 


Manufacturer of all kinds of Chucks 
Send for new Illus’d Catalogue. | 


SPECIAL FoR Railway. Repair Shops 


| CIRCULARS ON APPLICATION, STAMP FOR CATALOGUE. ‘ 


00 LS L. B. FLANDERS MACHINE WORKS, 
EG PEDRICK & AYER, Proprietors, PHILADELPHIA. 





PATENT BORING 


INSIDE THREADING TOOLS, 
SAVES STEEL AND TIME. 
SEND FOR CATALOGUE. 


HARTFORD TOOL CO.., 


HARTFORD, CONN, 
























~~ SPEED an, EUREKA BAND SAW. 
{NDICATORS. 1870, 


We build three sizes, at prices 
lower than an equally gooi 
Band Saw can be had else- 


These little 
Pocket Indi- 
cators are ac- 


curate and re- where. For further informa 
liable and : : ae 
should be tion, inquire of 


found in every mill and manufactory, and over ee 
machinist and millwright should have one, 
Sent post paid, on receipt of price, $1.00. 


R. WOODMAN, 169 High St., Boston. 
MAY & COMPANY’S 


io R A I c S Improved Screw Cutting 
New “Class C” Lubricator root or Power Lathes 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping ingines. 


FRANK & CO., 


176 Verrace Street, 
BUFFALO, N. Y. 











SEBASTIAN, 





Catalogue of Lathes, Drill 
Presses and Machinists? Too! 
and Supplies mailed on appli. 
cation. Lathes on Trial. 


“= 167 W.Second St., Cincinnati,0 








From 1-2 TO 15,000 Ibs. WEIGHT. 


True to Pattern, sound, solid, freefrom blow-holes and of un 
equaled stre ngth. 


WRITH FOR CIROULAR. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 


5 TEBL 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this stec 
now running prove this. 
Cross-Heads, Rockers, Fiston: Heads, etc., for Locomotives. 
STEEL CASTINGS of every descriptiv: 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works. Chester. Pa. 





EXPERIMENTAL 


_AND NEW 





CORRESPONDENCE SOLICITED, 


FOR SPECIAL PURPOSES, 


BUILT UNDER CONTRACT, | 


Brom Specifications and Inventors’ Designs. 


AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


MACHINERY. 








COTIOES, N. Y. 





Office. 407 Library St.. Phila. Pa. 
Neptune Flexible Spray Hose my 


All rubber 


, UNIVERSAL RADIAL» 










Indestructible. Throws solid 


‘RADIAL DRILLING MACHINE 


stream, Mist or carey F non ig ad, closely con- 

centrated or widely d iffused, by compressing A 

py season tip. Requires no packing. Best =e. THREE DESIGNS. SIX SI ZES 
wv gardens, carriage washing, factories, et 

By mail postpaid 1-2 and 3-4 in. BO cts, ‘Ta 13 _ -MBODY ALL DESIRABLE FEATURES 
75 cts., 1 1-4in. $1. Trade supplied. 


PRICES $450 °°& UPWARD 


~ a 


RAS TreRs RUBBER WORKS, 2.24 








. 0. Box 604. HARTFORD, CT. 













Improved 
Covered Screw 
Micrometer 


\ Caliper. J 





Send for 


y A. J. WILKINSON & C0. 


Boston, Mass., 
Makers of the most complete assortment of 


Mirometer Cliners and Fine Measuring Tot 


TO BE FOUND IN THE WORLD. 
Illustrated Catalogue with Tables. 





THE ADAMS PATENT AUTOMATIC 


BOLT AND NUT THREADING AND POINTING MACHINES, ‘we POND ENGINEERING Co, ¥en 


MANUFACTURRD SOLELY BY 


THE ADAMS & PRICE MACHINERY CO., 


Nos. 385 to 41 Indiana 


Street, Cnicago, Illinois. 


Illustrated and Descriptive Catalogue on Application. 





os: STEAM . 


SEND FOR PRICE S.9- 
VALLEY MACHINE Co. ). EASTHAMPTON, MASS: 


ER WORKS vax. ERY NT cn _E, B, STOCKING, ATTY, 
A SPECIALTY, 


aire PULLEYS AND 
CUT-OFF COUPLINCS. 


abe oh = 
JAS. HUNTER & SON, 
North Adams, Mass. 





il 





FRICTION 
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Morse Twist Drill and Machine Company, “sere 
MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


rills for —— bog wg Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an¢ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 
GEO. BR. STETSON, Sup’t. EDWARD S. TABER, Pres‘’t and Treas 


Pure BENDING ROLLS 


PLATE 
THE CUT REP 


RESENTS ALL 
STIZES THAT 
ARE DRIVEN 
BY BELTS. 




















~ = = —— = = 
It is but the work of a moment to balance the top roll and lower the hinge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being a 
part or extension of the top roll. There is a cast iron bed-plate under the entire machine. To save any 
shifting of belts we put in_Friction Pulleys, which enable the rolls to be started, stopped or re versed 


instantly. 
NACH INE RY 


EAGLE 
NIA Reducing and Pointing Wire 


ANVIL 
Especially adapted to pointing wire rods and 
wire for drawing. 
For Machines or information, address the 





-* Be, 


3 





TF aa 


3 WORKS, 
manufacturer. 
S.W. GOODYEAR, Waterbury, Ct. 


Trenton, N. J. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 








The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Full war- 
ranted and 
lower price. 


DROP BORGINGS on sree. 


BEECHER S& PECK, NEW HAVEN CONN. 


PECKS S PAT DROP PRESS. mNGINE + LATRES HAND LAURE 
CONN. Slide Rests and Planer Centers, 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


San ), i akg 
The Forbes Pat. Die Stocks, 
Power Pipe Cutting and Thread. 
ing Machines, Cutting-off Ma- 
chines, Ratchet rills, 
Special Machinery, etc., etc. 


am WRITE FOR CATALOGUE. 
‘ Mention Paper. 


ec as al A 


TR ee Pe ee 


L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 
= ATHOL, MASS. 
SEND FOR FULL LIST. 


Lil 











BEECHER & PECK, 





BRANDON'S PISTON RING 
PACKING. | 


By its use a piston is self- | 
packed against grcenare, this | 
pressure being balanced so. as | 
am to permit neither. the forcing 
of the rings outwardly, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
pass by them 

For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


how i Ol, 

















aay had a 
ad, 
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2 MAKERS OF FIVE YEARS’ 
MACHINISTS’ | Successful Trial 
. BENCH LATHES, Has Proved the 


CHANDLER 


Water Motor 


TO BE THE 
MOST RELIABLE 
and ECONOMICAL 
Built in six sizes, from Ww to 1 
Efficiency, safety and economy 
combined. Send for illustrated catalogue and 
price-list. Factory and warerooms, 

132 OLIVER ST., BOSTON, MASS. 


also 


WATCH & SPECIAL MACHINERY 


— gee 





Motor made. 
horse-power 




















j|ACHINE 


SPUR and 


OULDED 


BEVEL 


GEARS, 


= liley Castings. 


Special Inducements to 
the Trade. 


List mailed on application 


OOLE & HUN 


BALTIMORE, MD. 


Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 
Jacks, Valves, 
FITTINGS, 

Vault Elevators, &c., &c. 


WATSON & STILLMAN, 
















468 Grand Street, N. Y. 


THE HOLLAND LUBRICATOR, VISISLE DROP, 


Is guaranteed to be 
1. Aperfectinsurance 
against the cutting of 
Vaive-seats, Cylinder 
and Governor alves 
of the engine 
2 Itwillpaytor itself 
in 6 months in saving 
of oil, coal, and packing. 
3. It willinsure more 
Bpeedinthe revolutions 
. of the engine, say from 
to 2 strokes per minute, 
thus ir creasing the power of the A Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. ¥ 


SS ANN ST. # New Yore: 



















Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 


PRESSES, DIES 


and all other Sheet-Metal Tools. 
A new line of PUNCHING PRESSES 
> just out 


Send for Catalogue. 


THOS, &. DALLETT & (00, 


13th & Buttonwood Sts, Phila., Pa., 


MANUFACTURERS OF 


kRwPATEN T 
table Drilling Maat, 
VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. : 


Send for Illustrated Catalogue. 













cs 








P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 





If he aims to pipe wel aA , 
STEAM, WATER, GAS, 
ACIDS, OILS, AMMONIA 

&c., to examine this UNION, 
which requires no packing, but 
seady for instant 
use. When you next order 
Fittings of any Dealer,ask for 
a sample 


ts always 





American Union 
tocome with them, and it will tell you the whole story, 
or we will, if you write us for particulars. 
i. Yaawiieoel & MAULE, 
PHILADELPHIA, PA. 


*UOfUY, S14) JO AB[NIAL) U 40 Puss *pusMYSsTquIso an0k 
| saeqe 440M 88U[9-FS4]4 BOP uy PHeasjuy us oyu, OF UsdduyY NOL yy 


D. SAUNDERS? SONS 


[ANUFAC 1 “X OF 7 ORIGINAL 


TRADE MARK. 


Pipe Cating : fhreading Machine, 


BEW ae OF IMITATIONS, 
TEAM AND without our Trade-mark and Name, 


; STEAM AND GAS-FITTERS’ HAND TOOLS. 

| Pipe Cutting and Threading Machines, 
for Pipe Mlill Use, a Specialty, 

Send for Circulars. vo NKERS. N.Y. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BR05., 
Machinists, 
440 N, 12th &t., Philadelphia, Pa. 














—_—_—— 





a ind st eel 


DRopP FORGING 


Of Every Description. at Reasonable Prices, 
THE R.A. BELDEN 00., DANBURY, CT. 


Iron 








THE 


Slate Seasitive Drs 


Adapted to adel eek work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATH ES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &¢, 


SEND FOR CATALOCUE. 





— ia AH MH 











| —— 


all that are interested in 
New LIllust 








We shall be pleased to mail, 


rated Catalogue, just issued. 
SCHAFFER 
40 John Street, New York, 


on application, to 
our articles a copy of our 


& BUDENBERG, 











| BROCK’S PATENT DROP-FORGED CHAIN PIPE 
MADE ENT 


| 
| 








c hangeable. 


WRENCH. 


OF BAR STEEL.-— Six Sizes, adapted for pipe 
from 44 to 14inches diam _— 


IRELY 


Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. Al 


parts are inter 


Jaws hardened to a saw temper, and can be sharpened with a file 
Does not crush pipe ; quick grip; never slips; 


san be instantly released. J, H. WILLIAMS & 00., Iron & Steel Drop Forgings, 11 Richards St., near Hamilton Ferry, Brooklyn, N.Y, 


chain will not unhitch in use, but 





Several sizes, 





shaper, 





remaining stationary. 
Effective, 
perfect satisfaction. 


E. A. WALKER, 


Laurel Street, Philadelphia. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


any length of bed. 


Only the head travels, the work 
Combines advantages of both planer and 
and convenient. A number in use, giving 
Manufactured by 


durable \ 
Send for circular. 











| No, exit, Crane ADING 
MACHINE, Cuts and 

pipe, 1 in, to 6in. 
2ower applied to ~@ 


thre a 
diam, 


steam engine at- 


hen desired. 





THE EATON, COLE & BURNHAM CO. 


82 & St Fulton Street, New York, 


MANUFACTURERS OF 


PIPE CUTTING and THREADING MACHINES 


OPERATED BY HAND orn POWER, 


LVES 
FITTING S) ‘PIPE TOOLS, 









periphery of 
chuck, avoiding 
strain on spindle, 


Factory, 


AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Bridgeport, Conn, 
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WILLIAM SELLERS & CO., — 


AMERICAN 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. 


Improved 


Self-Adjusting Injector of 1876, started, stopped and regulated as to 


capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 





Either a Lifter or Non-Lifter; no 
tubes can be removed without distu 
Automatic in its action; requires no 


DESCRIPTIVE PAMPHLETS 


AND PRICES FURNISHED ON APPLICATION TO 


extra valves or fittings required; 
rbing pipe connections 3; is perfectly 
especial manipulation to operate it, 


PHILADELPHIA OFFICE, 0B Ti 


NEW YORK OFFICE, 79 Liberty St. 





WE ADVERTISE THIS WEEK 





The HUYETT F A N LS 
-& SMITH— 

Single and Double Exhausters, Pressure 
Blowers and Ventilating Wheels, 


HE feature of these Fans is their double discharge 
and improved wheel. The advantage is the fact 
(tested), that they require one-third less power than 
any other. This Fan is full of good points, for which, 
send for descriptive circular. 


WESTINGHOUSE,CHURCH,KERR & CO. 


Contracting and Consulting Engineers, 
17 Cortlandt Street, New York, 





Also controlling the Westinghouse and Reynolds’ 
Corliss Engines; The American Paper Pulley, &e. 


7: SUMER mae < 





— 









PORTABLE J AND ‘STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. BR. I. 


The Lowe Feed Water 
HEATER. 


For Heating and Purify- 
ing Feed Water for 
Boilers and other pur- 
poses, with Exhaust 
Steam from High or 
Low Pressure Engines. 











T is the Simplest, most 
Efficient and Reliable, 
and at less cost. Con- 
structed on the best sys- 
tem, saving most fuel 
and boiler repairs. 
Write for Circular and 
article on Heaters to 


Wm. Lowe, 


SUCCESSOR TO 
LOWE & WATSON, 





Bridgeport, Conn, 





CURTIS 


Pressure Hapulator 


For Steam, Water & Air. 


Manufactured by 


Curtis Regulator Co., 
51 BEVERLY STREET, 


Boston, - Mass. 





General Agencies: 
109 Liberty St., New York, 
19 No. 7th St., Philadelphia, 
86 & 8S Market St., Chicago. 
49 Holliday St., Baltimore, 
24 Sixth St., Pittsburgh, Pa. 
707 Market St., St. Louis. Mo. 








DIXON’S 


ROOF'-PAINT 


Will cover twice the surface of 
White Lead. Two coats will last on 
a tin roof ten years, 





SEND FOR CIRCULAR AND 
TESTIMONIALS, 


JOS. DIXON CRUCIBLE CO. 


Jersey City, N. J. 











HALL D 


wero INJECTORS. 


THALL'S PATENT 





TAKE OUTTUBE (i 


FOR CLEANSING 





wartr 


OVER 20,000 IN USE. 


HALL’s ENGINEERING Co., 
112 JOHN STREET, NEW YORK, 





iS A NATURAL PRODU cr" 





Send for Circular, 


TAKEN FROM 


OUR OWN MINES, 
guarantee its 


success, if di 





Prices 





products here- 


Unlike any of FLUOR 
tofore on the 


THE BEST 


FOUNDRY 


rections are 
followed, or 
ask no pay. 











the artificial 
market. We SPAR and Experience of 


compounds or 
manufactured 
of iron required to purify the iron, 
eS. 





Only 8 or 10 
Ibs. to the ton 








FLUX 


Users. 





and will more than pay for itself in keeping the cupola clean. 


BuURBANE c& CO.7., Evansville, 


Ina.’ 





HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saving tool for the boile r shop. Size No. 1 cuts all size 
The cutters proper - 
renewed 


holes from 2 to 5 inches, inclusive. 
are forged from 5¢-inch round steel, can be 
at trifling cost; are easily adjusted and firmly 


Re aIWSTOw sg CoO., 
‘ WILMINGTON. 










held. Manufactured by 


DEI. 










A FULL LINE OF SIZES. 


, Vertical Condensing oval 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


| - Wihkil Tcandin Machine (°o, 


FISHKILL-ON- me DSON, N.Y. 


Send for Catalogue A, containing I)lus- 
trated Descriptions and References 
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WASHINGTON AVE. AND FIFTH ST., 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETC., 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC., ETC. 


Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 


PHILADELPHIA, PA. 








THE LONG AUSTANTER G 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


ALSO, 
Power Cushiened Hammer. 


Send fornew new cataloguo. : 


Hamilton, 


5 5 OHIO. 












S. ASHTON HAND rs. CO., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market 
14” ENCINE LATHES OF NEW DESICN, 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 





DRAWIN G navevaAtED ‘cATALOCUR, 
NSTRUMENTS |e tote: ac? Sew ton. 


FOUNDRY AND MACHINE DEPARTMENT. 


Harrisburg Car Mfg, Co., 
‘HARRISBURG, PA. 





Highest Award, AT 
Franklin 
SILVER MEDAL Institute 
Novelty 
AND : EXHIBITION, 
DIPLOMA. Peano @ Philadelpbia. 


We are operating the finest and most successful 
Electric Light Stations inthe world. <A change of 
speed not exceeding one per cent guaranteed, run- 
ning light and loaded. Send for Catalogue. 











STEARNS MFG. COMPANY 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 





IW.COLBURN & Co. n 
FITCHBURG, MASS.) af 7 


t 

a ao Cars ) 
100 MAIN ST". Ke) —- 

Pay ARC “3° INCANDESCENT 

9 EST © aate 

MS Mine PRICES S:257'82,,oMACHINES, 














NATIONAL WATER-TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 

New York City, 64 Cortlandt St, 

Philadelphia, Pa., 49 N. 7th St, 

Boston, Mass., - 50 Oliver St, 





OIL CUPS 


For Engines, Shafting, &c. 
Illustrated Catalogue Free. 


J. E. LONERGAN & C0. 


Philadelphia, Penna. 








Especially for Steam Hammers. Unequaled for Water Packing 


MILLER’S Pe PACKING. 


For Oil Pumps it RM igowe is incomparable. 
Miller’s Cable § aC D : FY Pac vq ra rope 
form, of all sizes, N14, 14, 34 Gaz” % ua 


%, 1” etc. All quantities 

per pound. It asQggy Masthe most pA sie 
pack ng materialev er pat together. Itis 
is pliable as hemp, gad on tairly well conditioned rods will run 


rom one to three years. 
MILLER PACKING WORKS, 1338 Buttonwood St., Phila,, Pa, U.S.A, 










Race rrrers tI ha. 





LHiAMSs: 

avait! i engl ne, 
BUILT 

SAML. T. WILLIAMS, 

167 North St., Balto,, Md 

he. Governor is new 


and onmginal, and the 
~ closest possible regula 

“. = Boge aed 
1 apted for 


Electric Lightiug. Ww RITE FOR CIRC U t "ARS AND PRICES 


, | THE GARDNER GOVERNOR 


Over 40, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 





Warranted to give satisfac: 
tion or no sale, 


FOR CIRCULARS AND PRIOES, 
ADDRESS, 


The Gardner Governor Go. 








QUINCY, ILL. 


STEAM 











THAT FILL ALL THE REQUIRE- 
MENTS of EDITORIAL on 


‘**SMALL STEAM YACHTS,”’ 
YACHTS JAN. 23d. 

Send for Illustrated Catalogue. 
THOMAS KANE & C0., RACINE, WIS. U.S.A. 


MORSE ELEVATOR WORKS. 
Morse, Williams & Co, 


(Successors to Clem & ae 
Builders of all Kinds o 
PASSENGER & FREIGH! 


Flevators 


Office, 411 Cherry St. 


Works, Frankford Ave., Wildes ant 
Shackamaxon Sts., 


PHILADELPHIA 


New York Office, 108 Liberty St. 
S5G00D DREDGE C0., Azsany, N.Y. 


RALPH R. OSGOOD, Pres. JAUES H. BLESSING, Vice-Pres, 
JOHN k HOWE, Secretary and Treasurer. 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &€., &¢. 




















ea Combined "Steam A ate mer ow Derriek Ox Car. GRS 




















—" 
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sage TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


25 to 1,000 H. P. 


These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P., for driving Dynamo Machines a specialty. 





mail. 





Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 8: Go, A. BARNARD, 70 Astor House, N, Y, {Pana ROBNsos CSMaL we vewE Zinn, 


KENSINCTON ENCINE WORKS, ‘LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 





AMERICAN MACHINIST 


Illustrated Circulars with various data as to practical | 
Steam Engine construction and performance, free by 





Other Gas Engine per 
Brake-horse-power. 


To Consume 25 to 75 
Per Cent. Less Gas than 


GUARANTEED ANY 


@ OTTO GAS ENGINE. 1 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CO., 


PHILADELPHTIA, PA. 








AWE! © PHLLN 
Iron Works. 


Corliss Engine, 


High Pressure, 
A 









CN “y4omay 





—Condensing— 
a RE a RI aR ES 
And Compound. 


Send for Circular, 


Kendall & Roberts, 


Cambridgeport, Mass. 
EASTERN AGENTS. 











THE BEIRETT & DOWELL ATE 1, 
STEAM ENGINES, Hoists, Pumps. 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT.,. NEW YORK. 


t@”- SEND FOR ILLUSTRATED CATALOCUE. 


GASOLINE AND GAS ENGINE. 








SIMPLE! —smSStxe — )URABLE 
SAFE FEAQTE! ~—PPPECTIVE! 
MATCHES USED! 

} SLIDE VALVE! 


Unsurpassed economy in use of Gas. One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horsepower. Send for Illus. Circular, 
YONEERS MFG. CO. senses. 


BUILDERS OF 











BOILERS, 


GAS HOLDERS, | YAPARDEN Se AMEITEILL, 


GAS Germantown Junc., Philadelphia. 


GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 








HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 
















THE NATIONAL 
*' FEED WATER 


HEATER. 


MACHINERY, 


New and Second-Hand. 


A | 
12 in. S.,5 ft. Bed Engine Lathe, Prentice, New 
1b sa. * ‘ Lathe & Morse. 


Péeu RS 












“ * ae 
- . § ig » ; Pschoure Mch. Co. feed water at 210° to 212° Fahr- 
16 “ Bft. “ ‘ ace ped ‘to n’l | i enbeit by use of exhaust steam. 
in “OR ft. “ Me 5 Py AY a y new No a Our prices are low and rea- 
iv“ thee “ “ > a Byer. = sonable, and we aim to supply 
‘ 6 ft. Putnam, not screw } — the cheape st, bestand most effect- | 
17 ‘6s 60 ane: Phillips a B ive Heats rin the market. Six- 
In 2 it “ “ “ Fitchbur bs sy 5p |) ie H teen sizes. 10H.P., $20; 100 H. 
Is Rft. * “ “Nw: |) = y P., $150; 500 H. P., $600. Tron, | 
4 © 40¢¢! ‘ <= aven, 8.0. | Tiss N Brass and Copper Coils and 
4% 14 ft. : Ames, nearly new.| | Bends made to order. 
+ “ 20 ft. ” n Ames, new ‘ Fi = Circulars and pric © lists | | 
16 ft. “ ‘ Perkins a i. sent on application. 


National Pipe Bending Co., 


NEW HAVEN, 
Connecticut. 


4 in, Drill Blaisdell. 
Also other smaller drills. 
Brown & Sharpe Universal Miller. 
‘lb. and 100 lb. Bradley Hammer. 
1) Ib. Steam Hammer Miles. 
Nos. 2 and 1 Stiles Pune h Presses 
NO. 6 Wilder 
No. 4 Long & Allstatter Punch Press. 
‘in. shaper, G. & E., new. 
2 in, New Haven, good order. 
4 in, vis Bb’ port. new. 





| =——- ttop and Check Valves 


20 in. x4 ft. Planer, New Haven. 

Win. x6ft. Planer. Whitcomb. 

20 in. x 6 ft, Planer, Pratt & Whitney. The renewable Seats and | 
26 in. x6 ft. te Putnam. Dises are cast from the best 
26 in. x6 ft. Powell, new. Phosphor Bronze Metal, which | 
32 in. x8 ft. be Leonard & Cl: ark, ias lasting qualities, double | 
36 in. x12 ft. ‘ Niles, good as new. that of the best Steam Metal | 


commonly used in first-c! 


0-inch Vertical Boring Mili. Phila. 
valves. 


60 in. Horizontal Boring Mill, new. 


69-iach Vertical Boring Mill, Leffell, cheap: } dropped into plage and held 
also a line of Milling Machines, Screw Machines, by in position by bottom of cage 
jolt Cutters, &c. WRITE AND STATE WHAT 

YOU WANT TO PURCHASE. | We also manufacture the Albany Bucke; 


and Gravitating Steam Traps. 


E. P. BULLARD, 
14 Dey Street, 








A brass coil heater supplying | 


BLESSING’S ATEN’ RENEWABLE-SEAT | i 


lass | 


The Seats are simply | 


New York City. ALBANY STEAM TRAP 00., Albany, N.Y 









; 4 
MANUFACTURERS OF 


\MPROVED 















STEAM ENGINES 
ON 

“Un varie 

Sizes varying from 2 

30 to 2000 Horse Power. 3 ( ps : 3 

Horizontal or Vertical, Direct = y se »- : hit 
Acting or Beam, Condensin Dy ee thet ae Oat 
Non-Condensing or Compound. = j a ry win 

Send for Circular. J 

BRANCH OFFICE ° 

Cor. 5th and Chestnut Sts.,= 

PHILADELPHIA. Pa. : 





SoLE MANUFACTURERS OF 


TABOR STEAM- ENGINE GOV 


Patented April, 1883, and December, 1884. 
WILL REGULATE AS CLOSELY AS THE BEST AUTOMATIC 
CUT-OFF ENGINE. 
Perfectly adapted to every type of Stationary and Portable 
with speed adjuster, Sawyer’s Lever and 
Automatic Safety Stop. 


SIMPLE,SENSITIVE & DURABLE. 


All Parts Interchangeable, 
Special Circulars 















a 


Engine. Fitted 


Send for and Price Yists. 


ees 


OFFICE AND SALESROOM, 


113 LIBERTY STREET, - - - NEW YORK CITY. 





STANDARD cate TEMP 


oy are SO THAT= LETS, 
_ {i 


ARTS ARE INTERCHANG cen 


~~~ GAUGE. ~— 


‘© ALSO FOR © 


PLANTATIONS, 


JOHN DEVINE. 
UPT LOCO. DEPT 


Selden's Patent Packings rnc 


Reynolds-Corliss Engines. - 





W.H.PERKINS, ]| 
TREAS. 








Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 


MILWAUKEE, March 4, 1884. 


RANDOLPH BRANDT. 

In answer to your inquiry about the SELDEN 
PACKING, we take pleasure in saying it has given 
Made either with or Ourse ‘lves and our Customers pertect satisfaction, 

and we are using it on nearly all our engines in 
without Rubber Core. preference to anything we have tried. 
Yours truly, EDWARD P. ALLIS & CO. 


Randolph Brandt, 88 Cortlandt St., N. Y. Per E. Reynolds, Supt 


The only Reamer that will keep its 
size. and alwaysmake a straight 
hole. As easily sharpened as 
a Lathe Tool. 
Syracuse Twist Drill Co., 
SYRACUSE, N. Y. 


Wis., 

















THE CANNON CHUCKING REAMER. 





WE ARE MAKING 
A SPECIALTY OF 

A 24-INCH LATHE, 
WITH BED ANY 
| LENGTH DESIRED. THIS LATHEIS DESIGNED 


| 4 f A VY FOR SEVERE SER- 











Iron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 


EXTRA: 


VICE; IT IS THE 
HEAVIEST OF ITS 
SIZ) EVER PRO. 
| DUCED, AND THE WORKMANSHIP AS GOOD 
AN 








SEND FOR SPECIAL LIST. 


Second-Hand Machine Tools, 


A LARGE ASSORTMENT AT LOW PRICES, 


LATHE:::.... 
S, REPWORTE & C0.,. NEW MACHINE TOOLS 


‘THE BABCOCK & WILCOX C0.|| ..,..nc. cco anarme wancens 
WATER TUBE STEAM BOILERS. PULLEYS, ETC., ETC. . 
30 CORTLANDT STREET, 

NEW YORK. 





Glenwood Station,’ 


Yonkers, N. Y. 





| 


SOLE SALE AGENTS FOR THE 
107 HOPE STREET, 
GLASGOW ,SCOTLAN D. 
Branch Offices: 
BOSTON, 50 Oliver Street 
PHILAD’ HIA, 32 N. 5th Street 
CHICAGO, 64 8. Canal Sire vet. 
NEW ORL “EAN 
Caroniclet Street 
SAN PRANCI Is 


EDISON SHAFTING MFG, CO. 


The George Place Machinery (Co., 


12i CHAMBERS ST., 


661 Hitslon Strest, 
HAVANA, 50 San Ignacio. ¢ 


Send to nearest Office for Circular 


NEW YORK. 
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“BROWN & SHARPE MFG. CO.. 
PROVIDENCE, R. I. 


Manufacturers of MACHINERY & TOOLS, 
Description of No. 3 Plain Milling Machine. 


We have in our works and in constant use, about 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, of whichthe No. 3 Plain Milling 
Machine is a type, and by their use we have found 
it practicable to produce from10 to 20 percent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 

same work. 

The Spindle is driven hag a gear and pinion from 
a three-step cone with 3” belt. It has a vertical 
adjustment of 6’. 

he Table is 9” wide, 27” long, and has12” longi- 
tudinal and 414” transverse movement, and is moved 
longitudinally 2’ by one turn of the hand-wheel. 

The Feed is automatic with three changes, 
neping. automatically at any Me d point. 

he Vise has jaws 6%” long, 1 7-16’ deep, and 
will open 33¢’’. 

Counter-shaft has pulle ys 10” diam. for 3’’ belt, 
and should run about 375 turns per minute. 

The Price includes vise, counter-shaft, wrenches, 
&c., _— red f. o. b. at Providence, R. i, W eight, 
2550 lbs 


ILLUSTRATE oe Steele teat teh hd MAILED ON APPLICATION. 


CAR WHEEL AND AXLE MACHINERY. 


RAILROAD, LOCOMOTIVE 
AND CAR SHOP 


EQUIPMENTS 


























Photographs and Prices on application. 


NILES 1001, WORKS, 


Hamilton, Ohio. 


PHILADELPHIA, 713 Chestnut St. 
CHICAGO, Gaff B’d’g, La Salle St. 

















HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, ete. All capacities. 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


Z STAMFORD, CONN,, 
~ vat ~~ New York, Chicago, Philadelphia, Boston. 


T LATHES AND SHAPERS. 


Square Arbor, Fox and puproved Monitor 
Turret and Chucking Lathes, Valve Milling 
Machines, Box Chuc ks, Patent Revolving 
Chucks, Slide Rests, ete 

THIS SHAPER HAS 26- {NCH STROKE. 


All the adjustments 
are made without 
operator moving from 
his position. It is 
made to act as a Slot- 
ting Machine, and is 
so arranged that Key 
Seats may be cut in 
any part of a shaft of 
any length, and from 
4 inches in diameter 


‘Y H 
IRON \( YVIN 
Meson WORKING 
BRASS VALAU 
, 2 down, and wiil plz ee é 
a block 26'x26"x20". 


Has Swivel Graduated Vise, two changes of speed, and is geared 36 tol. It is" 
very heavy and powerful, and is guaranteed to give perfect satisfaction. 


LODGE, DAVIS &o COE ., 


Successors to LODCE, BARKER & CO., . CINCINNATI, OHIO. 


E. Couto & EBERHARDT, rE. E. GARVIN & CO., 


NEWARK,N J. 
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139 & 141 Centre St., New York, 


MANUFACTURERS OF 


Machinists’ Tools 


INCLUDING 


MILLING MACHINES, 


APPLY TO 









TUT. 


Drill 
Presses, 


Hand 
Lathes, 
&. 


Send for 
Catalogue, 


Turns out 20 per cent. more work than any other. 





EBERHARDT’S NEW DRILL ! 


Wood Planer. 





CONNECTICUT, 


HARTFORD THE PRATT & WHITNEY C0, 





MANUFACTURE 


Power Bolt Cutters with Adjustable Ss Cc re WwW P | at e . 


Dies and with Opening Dies for 
4 inch to 314 inch diameter; For Cutting Threads on Bolts 1-16 
in. to 144 in. Diameter. 


Pointing Machines, HAND BOLT CUTTERS 


Bit Brace Dies. For & in. to 1% in. Diameter. 


U. S. STANDARD THREAD CAUCES. DIAMOND POINT THREAD TOOLS AND CUTTINC- 
OFF TOOLS FOR LATHES. 


PRICH LIST and DISCOUNT SHEET furnished on Application 


THE BILLINGS & SPENCER C0,, “oh. 


MANUFACTURERS OF 


BILLINGS’ Drop Forged LATHE DOCS. 


FORGED FROM THE BEST 
IRON AND STEEL FOR 
THE PURPOSE. 


A Full Line in Stock, 


Drop Forgings 


OF EVERY DESCRIPTION. 


Hand, Machine Nut, Machine Screw, 
Pipe, Pulley and Stay Bolt Taps, 
Tapping Machines, Bolt 


























Mass 


Worcester. 


DAVID W, FOND, 


*“NOILLVOIIddV NO 
TO 


SUCCESSORS 


HAVOTWLVYO GaALVaLsoatTil 


z 


Machin Tools 2 3 g Brass Work, 


a 





Eingine Xsathes, Flaners, Wrills, cec. 


FOND MACHINE T00L C0, 


New Designs, Quick Delivery. Great Variety. 
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Cuts, Photographs and Prices furnished 
Lowell, Mass., U. S. Ac 


ENGINE Laraesp 








RANT'S GEAR BOOK contains much 
valuable and interesting information about 
Gears. It is sent free to any business 

concern on receipt of card or circular; to any 
other address for twenty-five cents, which is 
returnable with any order for Gears. 

GEORGE B. GRANT, 66 Beverly St., Boston. 


CO-loch Lever Dri, 


Especially made for Agricul- For New Reduced PRICE LIST, Write to 
tural work. This machine has 


15-16inch spindle gear two to one G. A Gray, Jr. & (o., 

has 4 changes on cone. All| 42 E. 8th ST., CINCINNATI, O 
gears and racks cut from the 
solid, fitted for Morse taper 


No. 2: is a first-class tool. 17 in. 
Price $75.00, ; Send ie Cat- LATHES, 20 in. 4 
alogue to Ni 
W. P. DAVIS, | PLANERS, 338" 
NORTH BLOOMFIELD, N, 
ORDERS ane CORRESPONDENCE 
OLICITED. 


J. M. ALLEN, Presipenrt. 
W. B. FRANKLIN, Vios-Presrmgnt. 


J. B. Preroz, Sroerrary. 




















ae 


N. Y. 


PRATT & i EA 
Proprietors. 


4 eet iE a0) Paes To SmNORACRORE 
e OF - Kus SHEET METAL GOODS, = Ro, 
ROP TILES & PARKER PRESS CO., 


© . MIDDLETOWN, CONN. 
HAMMERS UW) branch Office and Fact tory, 59 Duane Si., New York. 


TS 












J.M.CARPENTER 





PAWTUCKET.R.1. _ 








